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PREFACE TO THE NINTH EDITION 

The preparation of a new edition of this book has given me the opportunity 
of including a considerable amount of new material and of deleting sections 
which have become obsolete or of little value. 

Nem articles have been ^vritten on the following subjects: Pneumatosis 
cystoides intestinalis, jaundice due to drugs or poisons, lupoid hepatitis, 
recurrent jaundice of pregnancy* respiratory function tests, chronic obstructive 
bronchitis, pneumocystic pneumonia, diffuse interstitial pulmonary fibrosis, 
cardiac resuscitation, extracranial arterial lesions, the subclavian steal 
syndrome, the carpaMimnel syndrome, chronic pyelonephritis, the artificial 
ladney, polymyositis, polymyalgia rheumatica, autoimmune diseases, pre- 
diabetes, galactossmia, congenital thyrotoxicosis, the uses of ccstrogens, and 
oral contraceptives. 

Thejollawing sedions have heen largdy rewritten! The treatment of peptic 
ideer, visceroptosis, the treatment of chronic bronchitis, asthma and pul- 
monary tuberculosis. Emphysema. The treatment of atrial fibrillation, heart 
block and tlie failing heart. Takayasu’s arteriophagy, encephalitis, the diag- 
nosis of pernicious anaemia, the megaloblastic anaemias, scarlet fever, 
diphtheria, the treatment of tetanus and rheiunatic fever. Rickets, scurvy, 
beri*beri, peUagra, the adrenogenital syndrome and Cushing’s syndrome. 

yoies have been added on the following subfeetsi The gastro-camera, gastric 
cooling, the Feutz-Jegher’s syndrome, active juvenile cirrhosis, monamine- 
oxidase inhibitors, cuffed tracheostomy, Goodpasture’s syndrome, pulmonary 
alveolar microlithiasis, pigeon breeder’s lung, Tietze’s syndrome, alcoboUc 
cardiac myopathy, hyperbaric oxygen, a decarboxylase inhibitor, spontaneous 
periodic oedema, cerebral atrophy, little strokes, vertebro-basilar insufficiency, 
acute pyelonephritis, peritoneal dial^-sis, macroglobulinaemia, measles live 
vaccine, canicola fever, ocxilar myopathy, the “ brown bowel *’ syndrome, 
nonkctoaciditic diabetic coma, hyperosmolar diabetic coma, pseudogout, 
Hartnup disease, adrenal cortical steroids, anterior and posterior pituitarj* 
hormones, thyrocalcitonin, sub^aqua diving and ailatoxin. 

Other additions include the use of over 50 new preparations, and three new 
figures. 

Dr. P. H. Friedlander has kindly rc\'iscd his chapter on Water and 
Electrolytic Balance. 

I wish to express my thanks to my publishers, Messrs. J, & A. ChurcliiJl 
for facilitating the production of this new Edition, and to Mr. A. S. Knightley 
for his ever-ready help. 

My secTetary, Miss E. G. Smyth, has again prepared the manuscript for 
the press and assisted in proof reading, and for her skilful help I am most 
grateful. 

LormoK. G. E. BEAUSIONl’. 



PREFACE TO THE FIRST EDITION 

It has been my endeavour to produce a text-book of medicine which is 
not too long for the use of the student preparing for Iiis final examination 
and wiiich will also be of assistance to tlic general practitioner. Tlie ideal 
aimed at has been to include the essentials of medicine and to omit all ex- 
traneous matter, to give the student a clear account of the essential features 
of each disease described, and to supply the practitioner with information os 
to the investigations required to establish tlie diagnosis in any particular 
disease, together with an up-to-date account of a definite line of treatment. 

Special attention is directed to clinical findings. Se\'cral detailed diet 
sheets are given, such as those suitable for the treatment of pneumonia, 
tj^phoid fever, diabetes, nephritis, gastric ulcer, obesity, constipation, etc- 
The appropriate dosage, prescriptions and methods of administration of drugs 
are included in the treatment sections of the\-arious diseases, over one hundr^ 
prescriptions being gU*en in full. No effort has been spared to bring every 
article up to date, to illustrate them with explanatory Ingrams, figures and 
temperature charts, and to connect them with cross references. A series of 
diagrams, illustrating the anatomy and physiology of the parts concerned, 
has been introduced into the chapter dealing with ner\*ous diseases, so that 
this difficult brancli of medicine may be more easily understood. The old 
anatomical terminology has been employed, but a glossary’ showing the 
corresponding terms in the internatioi^ (B.NA.) nomenclature is included 
at the be^nning of the book. 

It is still the duty of the general physician, attached to the teaching staff 
of a general hospital, to care for patients suffering from most branches of 
medical diseases, and to instruct students in the symptoms, signs and treat- 
ment of such diseases. Such is the reply, if reply be needed, to tlie criticism 
that the day of the one-man text-book has passed. If this is so, it could be 
argued that no single physician should be allowed to teach general medicine 
and have charge of general medical wards. 

Psychological and Dermatological medidoe have not been included. They 
are highly specialised subjects, which are not dealt with In the general medical 
wards of a hospital. It b true that the student and practitioner must haw a 
working knowledge of these branches of medicine, but thb is best acquired 
from practical experience in the special departments of a gencml hospital. 
Infectious fewis have been included, as they frequently cause difficulty in 
the diagnosis of other medical diseases, and they are so important in general 
practice. Apart from this, the diseases described are those treated in the 
medical wards of a general hospital. 

This book is largdy based upon personal experience in hospital and prirate 
practice, and I am indebted first of all to my teachers, and secondly to the 
authors of the numeroiM books and articles which I haw read. 1 should like 
to acknowledge them in detail, but space does not permit, and I take thb 
opportunity of thanking them all for the information they have ptit before 
tbe medical profe^ion. 

Tt is a great pleasure to express my gratitude to Dr. Lee Lander, who has 
read the typescript and made valuable suggestions and alterations. Hie 
publishers of this volume haw rendered me every facility and assistance : 
they hare been patient during tbe fiw years It has taken me to write and 
rewrite the manuscript, and X cannot thank them sulficiently for their help 
and courtesy. 


LoNi>ON. 1032, 


G. E. BEAUMONT. 
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CHAPTER 1 

THE ALIMENTARY SYSTEM 

Introductory. Special investigations are required in the elucidation 
of many of the diseases of the alimentary syst^. These include test 
meals, opaque meals and cnemata, gastroscopy, gastrophotography, 
tests for pancreatic and hepatic efficiency, cholecystography, and 
bacteriological and chemical examination of the faeces. 

THE MOUTH AND PHARYra 

Gingivitis 

Definition. Infiammation of the gums. There are three varieties : 
Marginal, general and ulcerative. These -will be considered separately. 

Marginal Gingivitis 

Etiology, hlarginal gingivitis is associated with mouth-breathing, 
lack of efficient mastication and cleanliness of the gums, and the use 
of hard tooth brushes and tooth picks. 

Clinical Findings. The patient may complain of bleeding or soreness 
of the gums on brushing the teeth. The gums are red and swollen at 
their margins, or they may be retracted around the teeth. Pus may be 
squeezed from between the gums and teeth. 

Treatment. The causes of mouth-breathing should be eradicated 
if possible. Tartar should be removed from the teeth, and the gums 
massaged with the fingers towards the teeth, night and morning. The 
tooth brush should be small and soft, and no gritty powder used. A> 
mouth-wash of milk of magnesia should be used at night. 

General Gingivitis 

Etiology. General gingivitis may be caused by drugs such as 
mercury or lead, or result from ill-fitting dentures and inattention to 
the teeth. It may also occur during pr^nancy, in scurvy, or in 
association with any severe illness. 

Clinical Findings. The gums arc red, swollen, sore and bleed on 
pressure. A blue line may be seen in lead poisoning. 

Treatment. This is as for marginal gingivitis. In scorbutic or pre- 
scorbutic conditions, as judged by urine tests, vitamin C should be given 
until the patient is saturated. The Initial dose is ascorbic acid tab. 

60 mg., 2 t.i.d. followed after a few days by 60 mg. b.i.d. 

Ulcerative Gingivitis 

Etiology. Ulcerative gingivitis is associated with the B. ftisiformis 
and the Treponnna xxincenti. Isogenic organisms may also be present. 

C linical Findings. There is an acute infection, often with pyrexia. 
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The gums are painful and svrollen. Sloughing may occur and the teeth 
fall out. The infection may spread to the tonsils or phorjTuc. 

Treatment A mouth-rrash such as gaj-garisma pot. chlorat. should 
be used frequently. Good results have been obtained in some cases by 
the oral administration of nicotinic acid tab. 60 mg. 1 five times daily 
for 10 days, or by the oral administration of metronidazole (Flagj’l), 
200 mg. tab., td.s. for 7 days. A penicillin lozenge may be placed 
between the affected area of the gum and the cheek, and allowed to 
dissolve, every hour for 8 doses, or the gum may be sprayed with a 
penidllin solution (1,000 units per ml.) every 2 hours. In severe cases 
the best result is ohtwned by the mtramuscular injection of 800,000 
units of a procaine penicillin every morning and evening for 5 days. 

Pyorrhoea Alveolarii 

This may be a more advanced stage of marpnal ^ngintis, or occur 
independently. There is inflammation of the periodontal membrane 
around the tooth root, and, later, rarefying osteitis of the alveolar 
margin. No spedfic causative organism has b^n found, but streptocoed 
and various anaerobes are usually present. Pyorrhoea should be 
adequately treated by a denial surgeon, but wholesale extractions for 
maiginal gingivitis are to be deprecated. 

Dental Abscesses 

The Aheolar Abteess. This may result either from dental caries 
leading to inflammation and death of the pulp of the tooth, or irom 
periodontitis. The abscess is painful. 

The Small Apical Abscess. Hus is usually due to infection of the 
pulp in a crownM or carious tooth. There is no actual pus present, but 
a small granulomatous mass, which often causes no local symptoms, 
isrevealed by X-ray exammation. The focal infection is considered to be 
etiologically connected with numerous diseases, sudj as rheumatism, 
thrombo-phlebitis migrans, bacterial endocarditi^ unexplained pj'rexia , 
etc. 

The offending tooth should be extracted. 

Halitosis 

Defiidtion. OHensIve breath. 

Etiology. Hditosis may be due to nujuerous causes, such as chronic 
tonsillitis, pyorrheea, infection of the antra or adenoids, chronic 
gastritis, bronchiectasis, etc. 


Stomatitis 

Definition. I n flamm ation of the mucous membrane iTning the 
mouth. Six varieties are described. 

Catarrhal (Simple) Stomatitis 

Etiology. Catarrhal stomatitis may be due to local causes, such as 
a sharp tooth, very hot food, or over-smoking. It may also result from 
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drugs, such as mercury, iodides, bismuth or arsenit^ and it is also found 
in prolonged fevers and in cachectic conditions. 

Clinical Findings. The patient complains of salivation, a bad taste 
and a sensation of heat in the mouth. 

Treatment. The cause should be removed if possible, and a mouth- 
wash of pot. permang. 1 in 8,000 in water used frequently. 

Aphthous Stomatitis 

Etiology. Aphthous stomatitis may be associated with debility, 
nervous tension, or gastro-intestinal disturbances. The cause is 
unknown. 

Clinical Findings. The patient is usually a woman. There is pain 
in the mouth, chiefly on mastication. Small round or oval red areas 
are seen which rapidly ulcerate. They vary in size from a pin^s head 
to a split pea, and usually occur inside the cheek, imder the tongue, or 
on the ^ims. They frequently recur. 

Treatment. The ulcers should be touched with hydrogen peroxide 
diluted with 5 parts of warm water. A carbenoxolone (Biogastrone) 
lozenge, 5 mg., may be sucked 4 tiroes a day. 

Ulcerative Stomatitis 

Etiology. Ulcerative stomatitis may be due to blood diseases such 
as acute leuks:mia and agranulocytosis or to infection with Vincentis 
organisms. In the latter case the ulceration is usually associated with 
debilitating diseases, such as dysentery and scurvy in adults, and 
measles and diphtheria In children. 

Clinical Findings. The condition is the same as that described on 
p. 1 ; the cheeks, tongue and other parts of the mouth may be involved. 

Treatment. This depends upon the cause and is described imder 
the headings acute leuksemia, agranulocytosis and ulcerative gingivitis. 

Parasitic Stomatitis 
(r/iru»A) 

Etiology. Thrush is caused by the fimgus Candida albicans. 

Clinical Findings. The patient is usually an infant, or an adult who 
is very debilitated from diseases such as dysentery, tuberculosis, typhoid 
fever or cancer, ^Vhitish patches occur on the gums, cheeks and tongue, 
and may spread to the pharynx, nose, larynx, oesophagus and stomach. 

Treatment. Feeding-bottles should be kept scrupulously clean and 
** comforters ** forbidden. A 1 % aqueous solution of gentian violet may 
be applied on gauze t.i.d. for 8 or 4 days, or Nystatin oral suspension, 

1 ml., dropped into the mouth 4 times doily. Treatment in adults is 
mainly that necessary for the debilitating condition. 

Gangrenous Stomatitis 
(Oancrum Oris, Noma) 

Etiology. The treponerae and fusiform bacillus of Vincent are 
usually present. 
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Climcal Findings. The patient is usually a child ^vho is vei^ 
debilitated owing to acute leukremia, neutropenia or to measles. Pain 
is noticed in the mouth, and an ulcer is seen on the inner side of the 
cheek which may rapidly spread and perforate the cheek. There is 
cedema of the face, and the gums or jaw may be similarly affected. The 
temperature is usually high, and death frequently follows from toxaemia 
or bronchopneumonia. 

Treatment. A course of three-hourly intramtiscular injections of 
benzylpenicillin should he pven, using 5,000 units (8 mg.) for every 
year of the child’s age. 


Vesicular Stomatitis 

Etiology. This may be a manifestation of herpes, when it is known 
as herpetic stomatitis or herpes buccalis. The herpetic eruption may be 
limited to half of the hard palate or involve the tongue, gums and cheek 
on one or both sides. There is malaise, and pain both inside and outside 
the mouth, especially on mastication. The vesicles are situated on an 
inflamed base of mucous membrane. 

In foot and mouth disease, which rarely affects man, vesicular 
stomatitis (epizootic stomatitis) may occur. 

Treatment, A mouth-wash of glycerin, thymol, co. (B.P.C.), diluted 
with 6 parts of warm water, should be used. 

The Stevens- Johnson Syndrome 

{Erythema exudativum muUiforme butlotum xciih conjunctivitii and 
siomatith) 

Tlus syndrome is characterised by stomatitis, conjunctivitis, a bullous 
skin rash and fever. In some cases there is mrcthritis and balanitis. The 
cause is unknown, but it may follow the use of long acting sulphonamides 
such as sulphadimethoxine (JIadribon). It is most commonly met with 
in males under the age of 20 years. Loss of vision may result from 
corneal ulceration or deeply seated ocular inflammation. The rash tends 
to have a peripheral distribution and may be mistaken for small-pox. 

Treatment. Procaine pcnicillm, 800,000 units, should be injected 
intramuscularly morning and evening, and tab. sulphamerazine 0*5 G., 
2 tabs, given by mouth every 4 hours for 7 to 10 days. One per cent 
hydrocortisone eye drops, 2 drops in each eye every 2 hours, may be 
helpful, together ■mth intramuscular injections of 25 i.u. ACTH 
(adrenocorticotrophin) every 0 hours for 4 or S days, the dose being then 
tapered off during the next week. 

Behfet’s Syndrome 

This appears to be allied to the Stevens-Johnson syrndromc. It is 
characterised by recurrent genital and oral ulceration, with lesions of 
the anterior chamber of the eye. It occurs chiefly in the Eastern 
Jleditcrranean area. The eyes may be sore and painful and e%*entually 
blindness may ensue. There is a tendency for spontaneous recovery 
and relapses. In some instances the central nervous system is involved. 
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with headache, vertigo and diplopia. Skin lesions, arthritis, thrombo- 
phlebitis and cellulitis may also occur. Antibiotics are of no avail. In 
one of my cases a favourable result occured after protein shock therapy, 
100 millions of T.A.B. organisms being injected intravenously. Pred- 
nisone or adrenocorticotrophin may be tried, the former in doses of 
5 mg. t.i.d. by mouth, the latter 25 i,u. as for the Stevens-Johnson 
syndrome. 


Ludwig’s Angina 

This is an acute infection of the floor of the mouth due to the strepto- 
coccus. There is a hard brawny swelling under the jaw and in the 
neck, and the patient is very ill. Treatment consists in free and deep 
incisions and the intramuscular injection of benzylpenicillin, 500,000 
(300 mg.) units six hourly. 


Tonsillitis 

Definition. Inflammation of the tonsils. 

The following varieties are described : — ^Acute, including acute 
follicular tonsillitis and Vincent’s an^na. Chronic tonsillitis. 


Acute Follicular Tonsillitis 

Etiology. There is infection of the tonsils with pyogenic organisms, 
usually streptococci. The condition may be primary, or develop in 
association with such diseases as rheumatic fever, acute nephritis, 
scarlet fever or secondary sypliilis. 

Pathology. The tonsils are swollen and an exudate collects in the 
follicles. 

Clinical Findings. The patient is often a child or young adult 
who complains of malaise, with pain in the throat made worse by 
swallowing. 

On Examination : The temperature is usually raised to 101® F. 
(88-3® C) or more, the tonsils are red, enlarged, and yellowish-white spots 
may be seen on them, due to the exudation in the follicles. This exuda- 
tion may coalesce and form a membrane, which, however, is usually 
limited to the tonsils and does not spread to the pharynx or uvula. The 
cervical lymph nodes are generally only slightly enlarged. A s^vab should 
be examined to exclude the presence of diphtheria bacilli or the organisms 
of Vincent’s angina. 

Differential Diagnosis. It is important to exclude diphtheria, 
Vincent’s angina, the onset of scarlet fever and the presence of active 
syphilis. 

Course and Complications. The disease usually lasts 7 to 10 days. 
Nephritis may occur as a complication, and the urine should always be 
tested for protein and blood. Infection may spread to the paranasal 
sinuses or middle ear, or the cervical lymph nodes may become chroni- 
cally enlarged. Septicajmia and toxic myocarditis are rare but important 
complications. Recurrences are common, especially in the early or late 
winter. 
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Prognosis. This is usually good. Repeated attacks lead to small 
fibrosed and cryptic tonsils, •which may become foci of infection for 
quinsy or other diseases, such as rheumatism, sciatica, or endocarditis. 
Death may occur from septicjemia or mj'ocarditis. 

Treatment. The patient should be put to bed, kept on a liquid or 
semi-solid diet, and the bowels opened with an aperient. Local treat* 
mentj Hot gargles of potassium permanganate (1 in 8,000) should be 
used frequently, if possible. If the patient cannot gargle, the throat 
may be sprayed with a hot alkaline lotion such as Sod. bicarb., sod. 
benzoate sod. chlorid. aa 10 gr. (0-6 G.), aq. ad 1 fl. oz. (30 ml.); \ fl- oz. 
(15 ml.) to be used in 6 II. oz. (180 ml.) of warm water occasionally. 
The majority of cases of acute tonsillitis can be rapidly cured by the 
intramuscular injection of 300,000 units of a procaine penicillin morning 
and evening for 4 or 5 days. If recurrences are frequent tonsillectomy is 
risxially advisable. 


Vincent’s Angina 

Etiology, Ulceration of the tonsil, due to infection with the B, 
fusi/ormu and the Treponema vineenti. 

Clinical Findings. The patient complains of symptoms resembling 
those of subacute tonsillitis. There is not usually severe pain and the 
temperature is normal or slightly raised. In some cases the patient is 
severely ill with high fever and mxiscle and joint pains. 

On Examination : A yellowish*white membrane or ulcer may be seen 
on or behind one tonsiL A swab should be examined for the presence 
of diphtheria bacilli and Vineent’s organisms. 

Differential Diagnosis, Acute tonsillitis, diphtheria, rheximatic 
fever, syplulis and agranulocytic angina must be excluded. 

Course. TMs is benign, the condition usually clearing up 
spontaneously in about a week, but some cases prove more intractable. 

Treatment The throat should be sprayed every 2 hours with a 
penicillin solution containing 1,000 units per ml, and a course of intia- 
muscular injections of 800,000 units of a procaine penicillin ^ven 
morning and evemng for 5 to 7 days. 


Chronic Tonsillitis 

Etiology, Chronic tonsillitis may result from scute tonsillitis or 
develop insidiously. 

Clinical Findings. The patient is usually a child or young adult who 
gives a history of repeated attacks of sore throat, generally in the winter. 

On Examination : The tonsils usuaDy look ** unhealthy,” being some- 
times large and almost meeting in the mid-line, or of normal 
size but showing depressions or pits, or small and scarred. Pus 
or a chee^ exudate, of very offenave odour, may in some cases be 
squeezed out from the tonsils. The adenoid tissue at the back of the 
nose may be hypertroplued. The lymph nodes in the neck may be 
enlarged, especially below the angle of the jaw. If there is marked 



QUINSY 


7 


obstruction to respiration and the patient is a mouth-breather, he shows 
the characteristic appearances ; thus the lips are dry and cracked, the 
central teeth prominent, the gums are dry, and marginal gingivitis may 
be present. Further, the palate is often narrow with a high arch, and 
the nose is thin with feebly developed alar nasal cartilages. The chest 
may be pigeon-breasted. There is often some deafness, restlessness at 
night, and the child is backward at school. 

Course and Complications. The patient is liable to colds, sore 
tlux)ats, otitis media, bronchitis and general ill-health. Local or systemic 
infections, such as diphtheria, scarlet fever, rheumatism, etc., may occur 
in association with chronic tonsillar sepsis. 

Prognosis. This is favourable, as the disease can be eradicated 
surgically. 

Treatment. In the majority of cases the tonsils and adenoids 
should be removed by operation. Medical treatment consists in the 
use of a throat paint such as the Pigmentum Mandl, lodin, 6 gr. (0*86 
G.), pot. iod. 20 gr. (1*2 G.), ol. menth. pip, 6 m. (0*3 ml.), glycerin, ad 
1 11. oz. (SO ml.), or the administration of penicillin as lozenges and by 
injection as described above for acute tonsillitis. 

The Lingual TonsiU This is situated at the base of the tongue, and 
when enlarged may cause a persistent, irritating cough, curable by 
operation. 


Quinsy 

{Peritonsillar Suppuration, Peritonsillitis) 

Definition. Abscess formation in the connective tissue around the 
tonsil. 

Etiology. Quinsy is generally secondary to chronic tonsillitis. 

Clinical Findings. The patient, who is usually a young adult, 
feels ill with shooting pains in the car and throat, rigors, often intense 
dysphagia and inability to open the moutli fully. 

On Examination : The breath is offensive and the mouth is kept 
slightly open. A swelling due to the abscess is seen usually above and 
on the outer side of one or other tonsil. This pushes the tonsil out of 
view and the uvula is deviated from the mid-line. 

Differential Diagnosis. A sarcoma of the tonsil may be mistaken 
for quinsy, with the former there is usually no fever. 

Course and Complications. The abscess points in a few days, and 
usually bursts through the anterior pOlar of the fauces, with immediate 
relief of pain. Complications are rare. They include suppuration in 
the neck, pyicmia, lueJrnorrhage, oedema of the glottis, thrombosis of the 
internal jugular vein, or even aspliyjcia from inhalation of the pus if the 
abscess ruptures during sleep. BIodiDgc of a few bronchi by inhaled 
pus will lead to collapse of a portion of the lung, and hicmoptj'sis may 
result from the inflamed bronchial mucous membrane. 

Treatment. In the early stages the treatment is as for acute 
follicular tonsillitis. The attacli is best terminated surgically by incision, 
ns soon as pus has formed, and tlic tonsils should be removed later. 
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Tuberculosis of the Tonsils 

Pathology. The tonsil may Tery rarely be aifected clinically apart 
from pulmonary tubennJosis. The paUent complains of a chronic 
sore throat and generally of symptoms of pulmonary tuberculosis, such 
as cough, expectoration, malaise, cte. 

On Examinalion: The tonsil may be ulcerated. In the majority 
of cases there is definite pulmonary and laryngeal tuberculosis and 
tubercle bacilli are present in the sputum. In another group of cases 
the clinical features are those of inflammation of cervical lymph nodes, 
the tubercle bacilli gaining entrance through the tonsils and settling in 
the lymph nodes in the neck. In such cases tubercles may or may not 
be present macrosropically in the tonsils, but tonsillectomy is usually 
advisable. In all cases a course of streptomycin, para-aminosalicylic 
acid and/or isoniarid should be given (see p. 170). 

Syphilis of the Tonsils 

The tonsil may be infected in the primary stage, when the lesion 
present is a chancre. In secondary syphilis a sore throat with acute 
tonsillitis or the formation of superficial plaques (snaiUtrack ulceration) 
on the tonsils may occur. In tertiary syphilis ulceration due to a gumma 
may be noted. 

Tumours of the TonsO 

These are nearly always malignant, being either epitheliomatous or 
sarcomatous (lymphosarcoma or round-celled sarcoma). In epithelioma 
there is usually ulceration of the tonsil and hard enlarged lymph nodes 
in the neck. In lymphosarcoma the tonsil appears swollen, pale and 
waxen, or may be ulcerated. It grows rapidly, and neighbouring lymph 
nodes are usually soon enlarged. 

The Tongue 

An examination of the tongue does not give so much information 
concerning the health of the patient as was at one time believed. Thus, 
the tongue may be almost black (melanoglossia) apart from taking 
drugs, and yetthe patient be in good health, or with a tongue clean and 
moist the patient may be suffering from a mortal illness such as 
cancer. 

Furred tongue. A white or brown coat may result from a milk 
diet or from drugs such as bismuth or iron, or it may be associated 
with fevers, chronic alcoholism, gastro-intestinal disorders, or local 
causes such as carious teeth or heavy smoking. 

A tojl Jlabby tongue with impressions of the teeth on its edges may 
occur in atonic dyspepsia and gastric fayposecretion. 

A red firm tongue may be associated with gastric hypersecretion or 
with diabetes mellitiis (raw beef tongue). 

A fissured tongue (scrotal tongue) occura usuafly as a congenita! 
condition, and is of no pathological significance. In tertiary syphilis 
the tongue may be fissured. 

A Tckile stToaherry tongue occxirs in scarlet fever. The papillos are 
covered with a white fur. 
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A red strawberry or raspberry tongue occurs in a later stage of scarlet 
fever. The tongue has peeled and the bright red papillae stand out. 

A dry glazed or brown tongue occurs in the terminal stages of severe 
illnesses, such as cholera, dysentery and septicaemia. 

A slaiy-hlue tongue may be seen in Addison’s disease. 

A black tongue (melanoglossia). The black tongue is usually hairy 
due to overgrowth of filiform papillae on the centre of the dorsal surface. 
The colour is usually thought to be due to a fungus, the Aspergillus 
nigeTf whose spores are black. In other cases yeasts, or bacteria 
producing black colonies, have been isolated, but the black colour may 
be due to food debris, or the papilla: may darken with age. Other 
causes which have been suggested include chronic naso-pharyngeal 
infection, tobacco smoke, irritant mouth-washes, sulphonamide drugs, 
penicillin, chloramphenicol, chlortetracycline (Aureomycin) and oxy- 
tetracycline (Terramycin), gastric hypersecretion and a trophoneurosis. 
It is not due to nicotinic acid deficiency, which causes black tongue in 
dogs. It usually causes no ill effects, and may disappear spontaneously, 
treatment being not likely to prove efficacious. The tongue should be 
scraped daily with an inverted spoon, and attention paid to oral and 
dental hygiene. The patient should not smoke. The applieation of a 
1 in 1,000 solution of thymol has been recommended for fungus 
infections. 

A sore tongue may occur in ulceration from any cause, in the early 
stages of pernicious anaemia, in sprue or in mercurial poisoning. 

A smooth glazed tongue may be seen in pernicious or simple achlor* 
bydric anaemia. 

Enlarged tongue. Macroglossia may be met with in primary amyloid- 
osis, mjrxcedema with cretinism, acromegaly, angio-neurotic cedema or 
be due to hsmorrhage in hsemophilia. 

Glossitis 

Definition, Inflammation of the tongue. There are two varieties, 
acute and chronic glossitis. 

Acute Glossitis 

Etiology. Acute glossitis may result from abrasions of the tongue 
associated with dental caries, or from insect bites or bums. Occasiorally 
acute glossitis complicates severe fevers or smalhpox, or results from 
sucking pcnicillm lozenges. The infection is usually streptococcal. 

Cliffical Findings. The patient complains of pain and swelling of 
the tongue and the pain may radiate to the ears. There is usually 
marked prostration and high fever. 

On Examination : The tongue is red and swollen, and enlarged 
lymph nodes may be felt in the neck. 

Course and Complications. The disease is usually rapidly progressive. 
Abscesses or gangrene may occur in the tongue, and complications 
include oedema of the larynx, Ludwig’s angina and scpticosmia. 

Prognosis. This is very imfavourablc, the majority of cases proving 
fatal. 
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Treatment Cold applications such as ice should be placed on the 
tongue. Unless the glossitis js due to penicillin lozenges, penicillin 
should be adnunistered by injection as described above for acute 
tonsillitis. 

Chronic Glossitis 

Etiology. Chronic glossitis may result from irritation due to 
smoking, from syphilis, chronic alcoholism, or occur in association with 
oral sepsis, anaemia and achlorhydria. A raw, glazed and superficially 
fissured tongue, often associated with cracked leukoplakic angles of the 
mouth (angular stomatitis) may be met with in pellagra, tropical 
sprue, pernicious anxinia, the nutritional anaraias and idiopathic 
steatorrhcea. It is thought to be due to deficiency of the vitamin B 
conjplex. 

Clinical Findings. The patient complains of a sore tongue, and in 
severe cases the pain may keep him awake. 

On ETamination .• Red smooth patches may be seen on the tongue. 
Course and Complications. The condition is usually of long duration, 
and leukoplakia may develop. 

Prognosis. This is usually good if adequate treatment is begun 
early. 

Tireatment. All irritating food should be avoided; smoking and 
alcohol must be forbidden. Any septic focus in the mouth or a sharp 
tooth should be treated. Tincture of hamamelis CO m. (4 ml.) in water 
1 fl. oz. (80 ml.) may be applied to the tongue night and morning. 
Nieotiiuc acid tab. 50 mg., 1 or 2 t.i.d. should be given by mouth for the 
glossitis due to vitamin Bj deficient and for the artgular stomatitis 
riboflavin tab. 10 mg. t.d.s. 

Leukoplakia Buccalis 

Definition, A condition of keratosis of the tongue or mucous 
membrane of tbe mouth with thickening of the deeper tissues. 

Etiology. Leukoplakia is usually associated with syphilis, over- 
smoking, chronic alcoholism and oral sepsis. 

Clinical Findings. The patient is commonly a male over the age 
of 40. There are usually no symptoms, but thickened whitish-grey 
patciies occur on the tongue, and at times on the cheeks or gums. 

Course and Complications. Ulceration or epitbeliomatous changes 
arc prone to occur. 

Treatment, Owing to the risk of malignant disease, excision of the 
patches is usually recommended. Anti-syphilitic treatment is generally 
of no avail. 

Geograplfical Tongue 

{Eaema of the Tongue) 

Etiology. The cause is unknown. 

Cliidcal Findings. The patient may complain of itching or burning 
of the tongue. 

On Examination: IVhiUsb rings may be seen smrounding a red 
ares of the tongue. The rings may spread and fuse with each other 
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for min g outlines resembling a map. Fresh lesions begin as small 
whitish patches which shed their epithelium at the centre. 

Course. The condition generally persists for some time. 

Treatment. Irritants should be avoided and a simple mouth-wash 
of half a teaspoonful (2 G.) of sod. bicarb, in a glass of warm water used 
morning and evening. 

Ulcers of the Tongue 

These may be; 1. Simple, due usually to irritation of a tooth, or 
associated with ulcerative stomatitis. Sub-Ungual ulcers may be met 
with in whooping-cough, in cretinism associated with a large tongue, 
or in ravenous breast-fed infants. 2. Granulomatous, caused by syphilis 
or tuberculosk, 3. Malignant, an epitheUoma. 

Tumours of the Tongue 

These are simple or maUgnant. A papilloma may occur, sessile or 
pedunculated. Operative removal is always advisable. An epi- 
thelioma is usually found in men over the age of 40. It may develop 
from a papiUoma or from a leukoplakic patch. There is a tendency to 
ulceration and secondary deposits are found in the cervical lymph nodes. 
Treatment is surreal, either by radium, diathermy or excision. 

Granulomata of the Tongue 

A gumma forms a firm slightly raised swelling, often seated near the 
centre of the tongue. 

Tuberculosis causes painful ulceration, frequently near the tip, and 
is associated generally with pulmonary tuberculosis. 

THE PHARYNX 
Pharyngitis 

Definition. Inflammation of the pharyngeal mucous membrane. 

There are two varieties ; Acute and chronic. Acute pharyngitis 
may be catarrhal or septic. 

Acute Catarrhal Pharyngitis 
(Sore Throai) 

Etiology. Acute catarrhal pharyngitis may be due to a cold, to an 
adenoviral infection, or occur at the onset of specific fevers, such as 
measles or scarlet fever, or be caused by drugs, such as iodides or 
mercury. It is also sometimes seen in the secondary stage of syphilis or it 
may follow tonsillitis. 

Clinical Findings. The patient complains of rawness at the back 
of the throat, with perhaps dysphagia. 

On Examinaiion : The pharynx is red and congested. General 
constitutional disturbance with slight pyrexia is usually present. 

Course and Complications. A mild form of laryi^itis may follow 
after tlie pharyngitis has disappeared. 

Prognosis. Tliis is usually good. 
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Treatment Relief is obtained by a steam inhalation containing 
carbolic acid 5 m. (0-3 ml.) in one pint (COO ml.) of steaming rrater at 
160'’ F- (71* C.), or by a gargle of sod. bicarb. 15 gr. (1 G.), aq. ad 10 fl. 
oz. (800 ml.) 

Acute Septic Pharyngitis 

Etiology. Acute septic pharyngitis is due to a streptococcal or a 
pneumococcal infection. 

ainieal Findings. The pharynx is red, cedematous or sloughing, or 
a grey slimy exudate may form. The patient is very ill with a subnormal 
or a Wgb temperature. 

Complications. These include cedema of the larynx, Ludwig’s 
angina, pneumonia, parotitis and septicaemia. 

Prognosis. This is grave. 

Treatment Steam inhalations and hot fomentations may be used. 
The throat may be sprayed with a penicillin solution containing 1,000 
units per ml,, and a course of 600,000 units of a procaine penicillin given 
intramuscularly every 12 hours for 5 to 7 days. 

Chronic Pharyngitis 

There are three varieties of chronic pharyngitis : Simple or catarrhal 
(relaxed throat), granular or hypertrophic, atrophic {pharyngiiis sicca). 

Simple or Qitarthal PhaxyngiUs 

Simple pharyngitis is due to ovcr*smoking, chronic alcoholism, dust, 
or oral sepsis. 

C l i nical Findings, The patient is usually an adult male who com- 
plains of rawness, a ticking or pricking sensation in the throat, or of an 
inellective paroxysmal cough. The voice may be hoarse. 

On Examination : The pharyngeal mucous membrane appears con- 
gested and the venules may be dilated. 

Granular Pharyngitis 

Granular pharyngitis is also known as Clergyman’s sore throat, and 
may occur in association with catarrhal infections or some weakness of 
the voice, and in children in association with adenoids. 

Clinical Finchi^s. The symptoms are much the same as those of 
simple pharyngitis. 

On Examination: Small gelatinous-looking swellings (lymphoid 
nodules) ere seen on the pharyngeal wall. 

Atrophic Pharyngitis 
This is associated with rhtnUit sicca. 

Clinical Findings. The symptoms resemble those of simple or 
granular pharyngiUs. 

On Examination : The pharynx is red and shiny, and muco-pus may 
be seen running down from the posterior nares. 

Treatment. In all forms of chronic pha^-ngitis, irritants such as 
tobacco and alcohol should be avoided. A throat paint of Liq. ferri 
pcrchloT. CO m. (4 ml.), glycerin. 1 fl. oz. (80 ml.), or Sfaudl's paint 
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(see p. 7), should be applied night and morning. Septic foci in the 
mouth and nose should be treated ; speakem should rest the voice and, 
if necessary, take lessons in voice production. 

Retropharyngeal Abscess 

Definition. Suppuration in the submucous connective tissue behind 
the posterior pharyngeal wall. The prevertebral lymph nodes are first 
affected. 

There are two varieties; Acute and chronic. 

Acute Retropharyngeal Abscess 

Etiology. Acute retropharyngeal abscess may occur in association 
with suppuration in the nose or posterior pharyngeal lymph nodes, 
septic tonsillitis, otitis media, or as a complication of scarlet fever, 
diphtheria and measles. 

Clinical Findings. The patient is usually an infant, who has 
pain in the throat, and difficulty in swallowing or breathing. The 
cry may be quacking in character (m de canard) and croup sometimes 
occurs. 

On Examination : The child appears Ul and is feverish. A bulging 
of the posterior pharyngeal wall can be seen, usually not quite central. 
It may he possible to feel fluctuation. 

Course. Death may occur from rupture of the abscess and 
suffocation. 

Treatment This is sm^ical. An incision should be made through 
the mouth into the posterior pharyngeal wall without an anscsthetic, 
the child’s head being lowered, so that the pus is not inhaled. 

Chronic Retropharyngeal Abscess 

Etiology. The condition is usually tuberculous, secondary either to 
tuberculous cervical or retropharyngeal lymph nodes, or to caries of the 
upper cervical vertebr®. 

Clinical Findings. The patient is usually a cliild, and is commonly 
afebrile. There may be dyspnoea or snoring, but often there is no pain. 
Enlarged tuberculous lymph nodes or signs of cervical caries may be 
evident, and bulging may be seen in the posterior pharyngeal wall. 

Treatment. This is surgical. The abscess should be opened 
externally in the neck. 


Pharyngeal Ulcers 

These may be ; 1. Follicular. S. Syphilitic ; In primary syphilis a 
chancre may be seen, in secondary syphilis there are raucous plaques or 
pharyn^tis, and in the tertiary stage ulcers or gummata may occur. 
8. Tuberculous : Lupus may spread from the nose to tlie mouth, 
palate and pharynx ; it shows a typical apple-jelly appearance. In 
advanced pulmonary tuberculosis there may be very painful ulcers 
in the pharynx. 4. Accompanying fevers, such os typhoid. 5. Epi- 
tlicliomatous. 0. Diphtheritic. 
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Enlargement of the Uvula 

The uvula may be enlarged in patients suffering from pharyngitis, 
relaxed throat, nephritis with cedema, or aniemia (o&dematous). It 
may give rise to a cough. 

Tumours of the Pharynx 

These may be simple, such as a papilloma or angioma, or malignant 
such as an epithelioma or sarcoma, ilalignant tumours are rare. 

Pharyngeal Neuroses 

1. Globus Bysterieus^ Tins is a motor spasm. The patient com- 
plains of a lump in the throat. The lingual tonsil may be enlarged. 

2. Atussthesia, This occurs especially in hysteria. 

8. Parasthuia. The patient complains of s feeling of suffocation 
and tickling in the throat. 

Diverticula of the pharynx are considered later 

THE SAUVARY GLANDS 
Ptyalism 
{Salivction) 

Definition. Over-secretion of the salivary glands. 

Etiology. The most important causes are: 1. Drugs, especially 
mercury, iodides, arsenic and pilocarpine. 2. Reflex : Oral, such as 
dental caries, stomatitis, and dentition. (Esophageal, as with a growth. 
Gastric, at the onset of vomiting, gastric ulcer, etc. Hepatic and 
pancreatic inflammatory lesions. 8. Nervous lesions as in tabetic 
crises, tic douloureux, encephalitis letbargica and paralysis agitans. 
4. Dysphagia due to mechanical causes as in fractured jaw, mumps, 
etc., or due to nemo-muscular causes as in bulbar paralysis, bilateral 
facial paralysis, myasthenia gmvis and hydrophobia. In cases asso- 
ciated with dysphagia the saliva dribbles away and the secretion may 
not be excessive. Ptyalorrhcea is a function^ condition, whldi may 
complicate pr^nancy or occur in association with a high blood pressure. 

Treatment. In each case tliis ts directed to the underlying cause, 
but atropine and bromides may be given, Atropin. sulph. 1/200 gr. 
(0-3 mg.), aq. ad GO m. (4 ml.), t.d.s. a.c. ; or Pot. brom. 10 gr. (0*0 G.), 
nq. chlorof. ad | fl. oz. (15 ml.). J II. oz, (15 mL) t.d.s. p.c. X-ray treat- 
ment to the salivary glands may be required in obstinate cases. The 
dose should be small, suIDdcnt to stop secretion from the salivary 
glands for about 2 months, but not sufficient to cause permanent damage. 
Xerostomia 
{Aptyalmn) 

Definition. Dryness of the mouth. 

Etiology. Xerostomia may be due to; Drugs, especially belladonna 
and opium. Fevers. Deficient fluid intake. Emotions such as (enr, 
l/jcal causes such as thrush or chronic inflammation of the salivary 
glands as in 3Iikulicz*8 disease or in Sj5gren’fi disease. Old age, especially 
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in women. In association with excessive loss of body fluids as in cholera 
and diabetes. 

Treatment. Local or general causes should be treated. Acid 
substances, such as rmsweetened lime juice and a mouth-wash of glycerin 
and lemon juice, may be useful. 

Acute Septic Parotids 
(Parotid bubo) 

Definition. Acute inflammation of the parotid gland. 

Etiology. Acute septic parotitis is usually due to infection ascend- 
ing the parotid duct. The causative organism is frequently the Staphy- 
lococcus aureuSf less often the Streptococcus vindans or the Streptococcus 
pTieumonicc (pneumococcus). It may occur in the absence of mastica- 
tion, in fevers such as typhoid, in pneumonia, in facial paralysis, in cleft 
palate where an obturator is worn, in chronic uriemia, after operations 
on the abdomen, in treatment of peptic ulcer if a mouth-wash is not 
used regularly after the feeds, or in Sjogren’s disease. 

Clinical Findings. The patient complains of pain and swelling in 
the region of one parotid gland, with dysphagia and malaise. 

On Examination : A tender parotid swelling is found with redness 
of the overlying skin. The patient is obviously ill. 

Course and Complications. Suppuration usually occurs in the gland. 

Prognosis. This is grave and death is not infrequent. 

Treatment. The gland should be opened surgically as soon as 
fluctuation occurs ; previously fomentations may be applied. Mouth- 
washes should be used frequently. If the infecting organism is penicillin- 
sensitive a course of intramuscular injections of 000,000 units of a 
procaine penicillin should be given every 12 hours for 5 to 7 days. 

Acute Specific Parotitis (see Mumps, p. 580} 

Chronic Parotitis 

In chronic inflammation of the parotid glands, the other salivary 
glands are usually also affected. This may result from such causes as 
drugs (iodides, mercury or lead), syphilis, mumps, calcuU and chronic 
nephritis. Treatment is directed to the underlying cause. 

Mikulicz’s Syndrome 

Definition. A syndrome characterised by chronic swelling of the 
salivary and lacrimal glands. 

Etiology. The cause of Mikulicz’s syndrome is in some cases a low 
grade infection. Some authorities consider that Mikulicz’s syndrome 
and Sjogren’s disease are the same and that both ore manifestations of 
systemic lupus erythematosus. 

Pathology. Various types occur, varjring from simple inflammation 
of the glands to leukicmia, lympbadenoma and l 5 miphosarcomo. 
Syphilitic or tuberculous changes are rarely found in the glands. 

Clinical Findings. The patient complains of swellings, gradually 
increasing in size, in the region of the eyes and face. There is interfer- 
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ence v?ith vision, ■with some limitation of the temporal fields owing to 
the enlarged lacrimal glands, dryness of the eyes and mouth, but 
usually no pain. 

On Examinaiion : Swellings are seen in the region of the lacrimal, 
parotid and submaxillary glands, and there may be ptosis of the eyelids. 

Differential Diagnosis. The gradual onset, absence of pain and the 
disposition of the swellings usually make the diagnosis clear. The 
uveoparotid syndrorae of Heerfordt may be mistaken for Mikulicz’s 
sjTidrome. Heerfordt’s syndrome is a manifestation of sarcoidosis and 
there is enlargement of the parotid, snbmaxillary, and sometimes of 
the lacrimal glands, with inflammatory lesions in the uveal tract, and 
often facial paralysis, or more rarely polyneuritis. In Sjogren's disease 
there is dryness of the eyes, mouth, nose, pharynx, larynx and bronchi in 
addition to salivary gland enlargement. There may also be a poly- 
arthritis and in some cases lupus erythematosus cells may be found in 
the blood. 

Course and Complications. The course is usually chronic. 
Iiculcaemic or lymphosarcomatous changes may show themselves. 

Treatment. Prednisolone, 5 mg. tab., 1 qj.d. by mouth, may be 
tried for a week. The glands may be treated by X-rays, or surgical 
removal of the enlarged lacrimal glands may be followed by dis- 
appearance of the swelling of the salivary glands. Corticosteroids are 
not helpful in SjCgren’s disease. One per cent methylcellulose eye drops 
may relieve the dryness of the eyes. 

Tumours of the Salivary Glands 

The majority of tumours of the salivary glands are mixed ones, 
containing myxomatous, fibrous and cartilaginous tissue, with a low 
grade of malignancy. They should be removed surgically and the scar 
afterwards treated with X-rays. The parotid gland is usually affected. 
Localised fatty infiltration of the parotid, simulating a mixed parotid 
tumour, lias been described. 

Salivary Calculi 

Calculi, rarely bilateral, form usually in the submaxaiary glands or 
ducts. They may give rise to painful swelKng of the glands, especially 
provoked by foods which stimulate salivation or by add substances. 
The calculus may be palpable or may only be seen by X-rays. It should 
be removed surgically. 


THE CESOPHAGUS 
CEsopbagltb 

Definition. Inflammation of the oesophagus. This may be acute 
ca* chronic. 

Acute ^ophagllis 

Etiology, Acute cwopha^lis may be due to chemical irritants such 
as pol^ns (carbolic add, caustic soda, pcrchloride of mcrcurj- or poison 
gases), to impacted foreign bodies, or it may he associated with 
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tuberculosis, diphtheria, monilial infection, syphilis or carcinoma. It 
may also occur in small-pox or typhoid fever. 

Pathology. In cases of poisoning the lesion is usually situated at 
the lower end of the oesophagus. The changes vary from hypetsemia 
of the mucous membrane to abscess formation. Mediastinitis is often 
present. 

Clinical Findings. There may be a history of any of the causative 
conditions described above. The patient complains of pain on swallow- 
ing and under the sternum, and there may be vomiting of blood and 
mucus. In severe cases there is fever with rigore and marked 
constitutional disturbance. 

Differential Diagnosis. The history of the case and the dysphagia 
with retrosternal pain usually render the diagnosis clear. 

Course and Complications. In mild cases the patient rapidly recovers. 
Perforation of the oesophagus or submucous abscess formation 
(phlegmonous cesophagitis) may lead to mediastinitis which is quickly 
fatal. Lesser degrees of ulceration may result in subsequent stenosis. 

Prognosis. This varies with the cause and the degree of 
inflammation. There may be complete recovery, death, or subsequent 
stenosis. 

Treatment. No food must be given by mouth until the patient is 
able to swallow a little olive oil without pain. Injections of morphin, 
sulph, ^ to i gr. (10 to 15 mg.) may be given during the acute stage. 
The possibility of subsequent stenosis should be remembered. (£so- 
phagoscopy or an opaque meal will indicate any degree of obstruction 
wth dilatation above it. Stricture should be prevented by the passage 
of bougies. 

Chronic (Esophagitis 

Etiology. Chronic oesophagitis may be due to alcoholism, achalasia 
of the cardia, hiatus hernia, frequent vomiting associated with pyloric 
stenosis, repeated passage of a stomach tube, tuberculosis, syphilis, 
actinomycosis, diverticula, new growths or a cerebral t»imour. 

Clinical Findings. The symptoms of chronic oesophagitis are usually 
indistinguishable from those of tlie underlying causes, which are 
described later. In addition there is usually a burning sensation in 
the hack and under the lower third of the sternum. Repeated small 
haimatemeses may occur, and oesophageal spasm will cause dysphagia. 

Treatment. The diet should be soft and bland, and the following 
mixture given. Sod. brora. 10 gr. (0*C G,), tnc. belladon. 15 m. (1 ml.), 
aq. chlorof. ad 1 fl. oz. (80 ml.). 1 fl. oz. (30 ml.) t.d.s. In addition olive 
oil CO to 120 m. (4 to 8 ml.) should be given immediately before each 
feed. 

OEsophagcal Obstruction 

Etiology. Tlie blockage may be due to : 1 . Obstruction in the 
lumen as by impacted foreign bodies. 2. Changes in the walls (intrinsic 
causes) such as stenosis, congenital or acquired ; the latter may be due 
to spasm. Other causes include ftbrosis from ulceration (due to trauma, 
chemicals, diphtheria, new growth, or gumma) and tumours, espccinlly 
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carcinoma. 8. External pressure (extrinsic causes) due to aneurpm, 
an enlarged thyroid, enlarged lymph nodes, mediastinal growth, pericar- 
dial or pleural effusion, pharyngeal or cesophageal diverticula, vertebral 
exostoses or new growths, or cervical caries. 

Certain of these conditions will now be described in more detail. 

Congenital Atresia 

The cesophagus ends in communication with the trachea or a 
bronchus, so that food swallowed passes into the lungs causing cough 
and reguigitation. Less frequently the upper portion of the cesophagus 
ends blindly, the lower end eommunicating above with the trachea or a 
bronchus. Excessive mucus in the pharynx is usually noted at birth. 
Death usually occurs a day or so after birth. 

Coogcnlted Stenosis 

The lumen of the cesophagus is narrowed, but there is no cicatrisation. 
Clinically, regurgitation of food shows itself when the infant takes solids. 

(Esophageal Spasm 
{(Eaophagismva) 

Three varieties occur : — 

1. Primary (Eaophageal Spam. This is a neurosis. The patient 
experiences diOiculty in swallowing, the bolus sticking in the gullet, 
Globtis hystericus, hiccough or regurgitation of food may occur. The 
spasm is transitor}’ and may take place at any level in the cesophagus. 

Treatment, Cure can usually be elfected by suggestion. 

2. Rejlex (Esophageal Spasm. This may occur in association with 
local lesions such as a growth orulcer in the cesophagus, or with inflam- 
mation of the gall-bladder or stomach. 

8. Plummer- Fiason Syndrome. This is also known as the Paterson- 
Kclly sjTjdrome or sideropenic dysphagia. It is probably caused by a 
disturbance of the neuro-muscular mechanism at the junction of the 
pharjTix and cesophagus. 

Pathology. There is absence of relaxation of the pharyngo- 
ccsophagcal sphincter. 

Qinlcal Findings. Tlie patient is often a woman, about the age of 
40. There is difficulty in swallowing solids and in some cases liquids, 
the food sticking at the back of the throat. 

On Examtnaiion : The tongue is smooth and may be sore. The 
pharynx is pale and drj’. The skin is pale brownish-yellow, the nails 
are spoon-shaped (koilonycHa) and there are cracks at the comers of 
the mouth (periodic). The blood shows a microcytic hypochromic 
anamia, with increased frag2ily of the red cells. It has been recorded 
with a normal blood count but a low scrum iron level. Achlorhydria is 
frequently found, with a subnomml vitamin Bjj absorption. A barium 
swtdlow X-ray examination may show a post-cricoid web. This is a 
small fold of mucous membrane projecting into the lumen of the 
msopbagus, which can also be Kcn on ce 2 >ophagoscopy. The spleen and 
WstT may be enlarged. 
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Course and Complications. The course is progressive, if untreated. 
Carcinoma at the junction of the pharynx and oesophagus (post-cricoid 
carcinoma) and pernicious anamia may occur as complications. 

Treatment. This consists in the passage of a bougie and the 
administration of ferri et ammon. cit. 20 to 40 gr, (1*2 to 2*4 G) t.d.s. p.c. 
(see p. 627). Tab. Belladenal-Retard, one daily, is sometimes helpful. 


Cardiospasm 

{Achalasia of the cardia. Idiopathic dilatation of the cesophagus. 

Phrenospasm, Hiatal cesophagismus) 

Etiology. Obstruction occurs at the lower end of the cesophagus, 
due to failure of relaxation of the cardiac sphincter on deglutition, and 
caused by a disturbance of the neuro-muscular mechanism. There is 
probably no spasm of the right crus of the diaphragm. The cardiac 
sphincter consists of circular fibres, 1 inch (2*5 cm.) in depth and situated 
1 to 2 inches (2*5 to 6 cm.) above the cesophago-gastrie junction. Vagal 
stimulation causes contraction of the longitudinal fibres of the oesophagus 
and relaxation of the cardiac sphincters. Sympathetic stimulation has 
the reverse effect. Achalasia of the oesophagus may be due to fracture of 
the base of the posterior fossa of the skull, the last four cranial nerves 
being involved either by a htematoma or by the fracture passing through 
the jugular foramen and hypoglossal canal. This is known as Collett’s 
syndrome. A case has been described in which there was complete 
achalasia at both the upper and lower ends of the oesophagus, associated 
with a fractured skull and hematoma. There may be a psychogenic 
element in cases of aehajasia associated with emotion or grief. 

Pathology. The oesophagus is dilated, and it may be lengthened and 
curved. There is inflammation of the mucous membrane and ulcers 
may form at the lower end of the oesophagus. The cardia is normal. 
There is degeneration of Auerbach’s plexus in the cardiac sphincter in 
some cases. The oesophagus may hold as much as 3 pints (1*8 litres) 
instead of the normal 3 £1. oz. (90 ml.), and it may measure 12 inches 
(80 cm.) in diameter. 

Clinical Findings. The patient is usually an adult over the age 
of 20, of either sex. He may give a history of discomfort on 
swallowing for many years, and later of regurgitation of solid food or at 
times of a feeling of obstruction. The patient may prefer to take his 
meals standing up. There is also often a choking sensation and sub- 
sternal pain. This occurs usually directly after swallowing, but, when 
much dilatation has taken place, vomiting may be delayed for half an 
hour or so. (Esophageal vomiting may occur during sleep. Achalasia 
of the cardia may ensue directly after the vomiting of pregnancy. 
Pressure symptoms may occur, such as dyspntca, palpitations, and pain 
extending to the shoulders. 

On Examination : The patient is not usually wasted except in 
nds-anced cases, and no physical signs are found. The opaque meal 
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carcinoma. 8. External pressure (extrinsic causes) due to aneuTysm, 
an enlarged thyroid, enlarged lymph nodes, mediastinal growth, pericar- 
dial or pleural effusion, pharyngeal or oesophageal diverticula, vertebral 
exostoses or new growths, or cervical caries. 

Certain of these conditions will now be described in more detail. 

Cot^enltal Atresia 

The oesophagus ends in communication with the trachea or a 
bronchus, so that food swallowed passes into the lungs causing cough 
and regu^tation. Less frequently tlie upper portion of the oesophagus 
ends blindly, the lower end communicating above with the trachea or a 
bronchus. Excessive mucus in the pharynx is usuaDy noted at birth. 
Death usually occurs a day or so after birth. 

Congenital Stenosis 

The lumen of the oesophagus is narrowed, but there is no cicatrisation. 
Clinically, regurgitation of food shows itself when the infant takes solids. 

(Esophageal Spasm 
((Esophagxsmus) 

Three varieties occur : — 

1. Primary (Esophageal Spasm. This is a neurosis. The patient 
experiences ^(Bculty in swallowing, the bolus sticking in the gullet. 
Globus hystericus, hiccough or regurgitation of food may occur. The 
spasm is transitory and may take place at any level in the oesophagus. 

Treatment. Cure can usually effected by suggestion. 

2. Reflex (Esophageal Spasm. Tins may occur in association with 
local lesions such as a growth or ulcer in the oesophagus, or with inflam- 
mation of the gall-bladder or stomach. 

8. Plummer-Vinson Syndrome. This is also known os the Poterson- 
Kclly sj'ndrome or sideropenic dysphagia. It is probably caused by a 
disturbance of the ncuro-muscular mechanism at the junction of the 
phajpmx and ccsophagus. 

Pathology. Tlicre is absence of relaxation of the pharyngo- 
ocsophagcal sphincter. 

Clinical Findings. Tlie patient is often a woman, about the age of 
40. There is difllcully in swallowing solids and in some cases liquids, 
Uie food sUcking at the back of the throat. 

On Examtnaiion : The tongue is smooth and may be sore. The 
pharjmx is pale and dry. Tlic skin is p.-de brownish-yellow, the nails 
arc spoon-s^ped (koilonychia) and there are cracks at the comers of 
the mouth (pcrlfichc). The blood shows a microcytic hj'pochromic 
ana:mia, with increased fragility of the red cells. It lias been recorded 
with a normal blood count but a low serum iron level. Achlorhj'dria is 
frequently found, with a subnonnal vitamin Bj, absorption. A barium 
swnJIow X-ray examination may show a post-cricoid web. Tliis is a 
small fold of mucojis membrane projecting into tlie lumen of tlie 
oesophagus, which can also be seen on crsopUagoscopy. TIic spleen and 
liver may be enlarged. 
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Course and Complications. The course is progressive, if untreated. 
Carcinoma at the jimction of the pharynx and cesophagus (post-cricoid 
carcinoma) and pernicious anaemia may occur as complications. 

Treatment. This consists in the passage of a bougie and the 
administration of ferri et ammon. cit. 20 to 40 gr. (1*2 to 2*4 G) t.d.s. p.c. 
(see p, 527), Tab. Belladenal-Retard, one daily, is sometimes helpful. 


Cardiospasm 

{Achalasia of (he cardia. Idiopathic dilatation of the cesophagus. 

Phrenospasm. Hiatal oesophagismus) 

Etiology. Obstruction occurs at the lower end of the cesophagus, 
due to failure of relaxation of the cardiac sphincter on deglutition, and 
caused by a disturbance of the neuro-muscular mechanism. There is 
probably no spasm of the right crus of the diaphragm. The cardiac 
sphincter consists of circular fibres, 1 inch (2*5 cm.) in depth and situated 
1 to 2 inches (2*5 to 5 cm.) above the oesophago-gastric junction. Vagal 
stimulation causes contraction of the longitudinal fibres of the cesophagus 
and relaxation of the cardiac sphinctem. Sympathetic stimulation has 
the reverse effect. Achalasia of the oesophagus may be due to fracture of 
the base of the posterior fossa of the slniU, the last four cranial nerves 
being involved either by a hojmatoma or by the fracture passing through 
the jugular foramen and hypoglossal canal. This is known as Collett’s 
syndrome. A case has been described in which there was complete 
achalasia at both the upper and lower ends of the cesophagus, associated 
with a fractured skull and hajmatoma. There may be a psychogenic 
element in cases of achalasia associated with emotion or grief. 

Pathology. The cesophagus is dilated, and it may be lengthened and 
curved. There is inflammation of the mucous membrane and ulcers 
may form at tbe lower end of the oesophagus. The cardia is normal. 
There is degeneration of Auerbach’s plexus in the cardiac sphincter in 
some cases. The cesophagus may hold as much as 8 pints (1*8 litres) 
instead of the normal 8 fl. oz. (90 ml.), and it may measure 12 inches 
(80 cm.) in diameter. 

Clinical Findings. The patient is usually an adult over the age 
of 20, of either sex. He may give a history of discomfort on 
swallowing for many years, and later of regurgitation of solid food or at 
times of a feeling of obstruction. The patient may prefer to take Iiis 
meals standing up. Tliere is also often a choking sensation and sub- 
sternal pain. Tliis occurs usually directly after swallowing, but, when 
much dilatation has taken place, vomiting may be delayed for half an 
hour or so. (Esophageal vomiting may occur during sleep. Achalasia 
of tile cardia may ensue directly after the vomiting of pregnancy. 
Pressure symptoms may occur, sudi as dyspnoea, palpitations, and pain 
extending to the shoulders. 

On Examination : The patient is not usually wasted except in 
advanced cases, and no physical signs are found. The opaque meal 
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shows the dilated cesophagus above, and obstruction at the level of the 
diaphragm. 

Differential Diagnosis. Other causes of oesophageal obstruction 
must be excluded, especially carcinoma of the oesophagus, a fibrous 
stricture resulting from a healed ulcer, and aneurysm. The barium 
meal and X-ray examination may suggest the irregular outline of a 
carcinoma, and a fractional test meal may show a curve suggestive 
of carcinoma of the stomach. Thus there may be high total acidity, 
no free HCl and some blood, if the fermenting contents are aspirated 
from the dilated oesophagus. Clinically, the long history, and absence of 
marked cachexia and wasting, negative this diagnosis, and cesophago- 
scopy excludes it. 

Course and Complicahons. Itemissions often occur in the early 
stages, but usually the condition becomes worse, if untreated. Hremor- 
rhage, the formation of a diverticulum, rupture of the oesophagus and 
general wasting may ensue. Carcinoma is a very rare complication. 

Prognosis. This is favourable if proper treatment is given, e^ecially 
if the condition has not existed very long. 

Treatment. There is little evidence that psychiatric treatment is 
ever effective. The food should be soft and well chewed. In some cases, 
the inhalation of 8 m. (0-2 ml.) of octyl-nitrite from a cnishable glass 
capsule, or from an inhaler, affords relief and even effects a cure. The 
drug may be Inhaled before, directly after, or during a meal, and this 
treatment is worthy of trial in any case. If this fails, a mercmy bougie 
should be passed, at first directly before every meal, and later at less 
frequent internals. The bougie is a closed rubber tube, about inch 
(12*5 mm.) in diameter, containing mercury and weighing about 1 Ib. 
6 oz. (C30 G.). The weight of the tube causes its passage, after swallow- 
ing, down the <Esophagus and into the stomach. The patient soon 
learns to do this for himself, and, to begin with, the bougie should be 
left in situ for 10 to 16 minutes each time it is passed. Later, it is 
removed as soon as it has been passed. JIany surgeons consider the 
mercury bou^e should not be used. Surgical treatment consists in 
dilation of the sphincter by a solid bougie, rupture of the circular 
sphincter musde fibres by a Negus dilator, or Heller’s operation m 
which the circular muscle fibres at the lower end of the oesophagus are 
divided down to the mucous membrane. In other cases a lower ceso- 
pha^al sympathectomy has been successful. 

Carcinoma of the (Esophagus 

Etiology. The cause is unknown. It may be associated •with food 
irritants. 

Pathology. The gro'wth usually occurs in the upper or lower end 
of the oesophagus, or where it b crossed by the left bronchus. Three 
types occur— an ulcerative, a sdrrhous, or, more rarely, a fungating form, 
it may infdtrate surrounding structures in the neck or mediastinum. 
The growth is usually of the squamous-ceUed variety, but the fungating 
form may be a columnar-celled adenocarcinoma arising from the 
mucous glands. 
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Clinical Findings. The patient is usually a male over the age of 
40. He complains of dysphagia which may have a sudden onset, 
but more often comes on gradually, being first noticed on swallowing 
solids and later fluids. Subsequently vomiting occurs directly after 
swallowing, often of frothy material mixed with food. An early 
symptom may be substemal pain. The patient rapidly loses weight 
and becomes cachectic as the stenosis increases. 

On Examinaiion : In the early stages there are no physical signs. 
An X-ray examination with the screen and swallowed barium meal 
indicates the point of stricture and excludes the presence of an aneurysm. 
CEsophagoscopy will usually confirm the diagnosis. Blood may be 
present in the vomit or in the stools. Enlarged lymph nodes may be felt 
in the neck, especially above the left clavicle. 

Difierential Diagnosis. Other causes of oesophageal obstruction, 
such as aneurysm, achalasia and syphilitic stricture, must be excluded, 
as described above. 

Course and Complications. The course is progressive. Com- 
plications such as perforation of the oesophagus, hsemorrhage and 
extension of the growth into the surrounding structures, such as 
the mediastinum and lungs, and septic bronchopneumonia may occur. 
The involvement of the mediastinum may give rise to deficient air 
entry into one or other lung, or to umlateral or bilateral recurrent 
laryngeal nerve paralysis. 

Prognosis. Death usually occurs within 6 to 12 months from the 
onset of symptoms. 

Treatment. This is largely palliative ; an early gastrostomy may 
prolong life by enabling nutrition to be maintained by direct feeding 
into the stomach. To relieve dysphagia Souttar’s tube may be used. 
This is a flexible spiral formed of German silver wire ond ^ded.” It 
has an expanded upper end and a twisted oval section, which prevents 
displacement. It is introduced through the growth with an oesophago- 
scope, and allows the patient to swallow solid food. Alternatively, a 
polyvinyl chloride tube can be used. It is passed downwards through 
an introducer wMch has been passed up the oesophagus through a high 
anterior gastrotomy. The gastrotomy is then closed. Radium may be 
inserted into the oesophagus, or the growth treated with a radium bomb 
or by deep X-rays. Total excision is an operation with a high mor- 
tality rate, but a few successful cases have been recorded. 

Sarcoma of the CEsopbagus 

This is much less common than carcinoma. It may form a polypoid 
or ulcerating growth. 

Simple Tumours of the (Esophagus 
Simple polypi may occur, giving rise to obstructive symptoms. 
CEsophagoscopy enables tliera to be diagnosed and removed. Other 
simple tumours include fibroma, fibromyoraa, an accessory thyroid 
tumour and a simple cyst. 
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Syphilis of the CEsophagus 

Etiology. Syphilis of the cesophagus is usually due to acquired 
disease, rarely occurring in the congenital variety. 

Pathology. In secondary syphilis there is infiamraation of 
mucous membrane. The lesions take the form of an cKopha^tis 
srhich may pve rise to dysphagia. Gummata may occur in tertiary 
syphilis at the upper or lower end of the cesophagus. These may 
ulcerate, t/cukoplakia is often seen in the mouth and in the oesophagus. 
Obstruction is intensified by muscular spasm. 

Clinical Findings. The patient is usually an adult of either sex 
who complains of progressive dysphagia. There is commonly no pain 
unless the pharynx is also involved. Signs of syphilis may be found 
elsewhere. The blood Wassennann reaction may be negative, but that 
of the cerebrospinal fluid is usually positive. 

DtSereniiai Diagnosis. This can onjy be made with certamty by 
cesophagoscopy, as a positive Wassermann reaction due to syphilis 
elsewhere may occur in association with a carcinoma of the oesophagus. 

Course and Complications. Progressive stenosis usually develops if 
the lesion is left unseated. 

Prognosis. This is very favourable with adequate treatment. 

Treatment A full course of anti-syphilitic treatment should be 
given (see p, 600). Stenosis should be prevented by repealed dilatation 
with bougies. 

Diverticula of the CEsopbagxu 

Definition- Pouches formed by herniation of the oesophageal 
mucous membrane through the muscular coat 

Etiology. There are two varieties : 1. rrcditmDi'crticula. These 

are caus^ by adhesions between the cesophagus and chromcaDy 
i nflam ed tuberculous bronchial lymph nodes, at the bifurcation of the 


trachea. 2. Pulsion Diverticula. These are due to increased internal 



Pathology. Traction diverticula are usually small and the whole 
coat of the cesophagus is involved. They arise from the anterior wall, 
near the tracheal bifurcation. Pulsion diverticula may be gmalj or 
large. The phaiyngo-cesophageal (pharyngeal) diverticulum arises 
from the posterior wall of the pbapjnx at the weak spot just above 
the crico-pharyngeal muscle. The opening is immediately above 
the superior opening of the osophagus. The diverticulum usually 
passes to the left and thence forward. Small pulsion diverticula 
may arise laterally in the lower part of the cesophagus. 

Clinical Findings. Diverticula Usually give rise to no symptoms 
unless they are sufficiently large to interfere with d^lutition. Accumu- 
lations of small quantities of food may cause an unpleasant taste, 
regurgitation of food may occur especially on stooping, or a swelling 
may be noticed in theneck which diininishes after regur^tation, causing 

dysphagia or cough. 

DlfTerentlal Diagnosis. A swelling in the neck which disappears 
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after regurgitation of food is veiy suggestive. An X-ray examination 
after swallowing a barium paste usually confirms the diagnosis. 

Course and Complications. A large diverticulum may cause 
oesophageal obstruction owing to pressure of its contents. 

Treatment. Small diverticula are usually only diagnosed by X-ray 
examination and require no treatment. A larger diverticulum in the 
neck can be removed by operation. The rarer varieties in the thorax 
are usually intractable. Sometimes the patient can swallow more easily 
if he lies on his face. 

(Esophageal Varices 

Varicose veins in the lower part of the oesophagus are a common 
post-mortem finding (see Fig. 1 ). They are usually associated with 
cirrhosis of the liver, consequent on portal vein stagnation. They may 
also occur with obstruction of the inferior or superior vena cava, as in 
heart failure. They are a cause of hcematemesis or melcena and can be 
diagnosed during life by oesophagoscopy, or by a barium swallow, the 
film showing a characteristic appearance. 

(Esophageal Ulceration 

The following varieties of ulcer may occur : Traumatic, peptic, 
simple os a complication of fevers such as diphtheria or scarlet fever, 
maUgnant, syphilitic, and tuberculous. Peptic ulcers occur at the 
lower end of the oesophagus, especially in association with thoracic 
stomach. They cause pain on swallowing at the lower end of the ster- 
num and in the back. Vomiting and hsematemesis may occur. The 
diagnosis of ulceration is made by oesophagoscopy, and the treatment 
is as for gastric ulcer (see p. 80), but olive oil 00 to 120 m. (4 to 8 ml.) 
should be given immediately before each feed. 

Rupture of the (Esophagus 

This may occur spontaneously when ulceration is present, or from 
trauma caused by an ingested foreign body or the passage of an osso- 
phagoscope or bougie. It may rarely follow vomiting. Thus in one of 
my cases a patient after rapidly drinking several glasses of beer, vomited 
violently and was seized with acute pain in the left side of the chest and 
left (lank. He sat up and writhed in agony. 

On Examination : The abdominal wall was rigid and a pleural rub 
was heard over the left lower chest in front. The pulse was rapid, and 
the temperature subnormal. In a few hours signs of a left hydropneumo- 
thorax were present, acid stomach contents were aspirated from the 
lower left chest and air was present above. Heath ensued in about 80 
hours, and at autopsy a rent was found in the oesophagus just above the 
diaphragm, (hire has been reported by thoracotomy and repair of the 
tear. 

Dilatation of the (Esophagus 

This may be a uniform dilatation occurring above an oesophageal 
obstruction (see Dysphagia) or be due to achalasia of the cardia. 
Localised dilatation occurs as a diverticulum. 
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Dyspbagla 

Definition. Difficulty in srraDowing. 

Etiology. The causes may be classified as oral, pharjTigeal, larj-ngeal 
and cesophageaL The most important causes are : — 

Oral. Stomatitis j ulcers of the tongue ; sore throat as in tonsillifis ; 
quin^’ ; cleft palate j palatal and pharyngeal paralysis as in diphtheria, 
bulbar palsy, myasthenia gravis, and progressive muscular atrophy; 
mumps ; fractured jaw ; arthritis of the jaw ; dislocated jaw. 

Pharynggal. Retrophar^mgcal abscess ; diverticulum ; sj’pbilitic 
stenosis ; achalasia of the pbaryngo-cesophageal sphincter (Pluramer- 
Vinson syndrome). 

Laryngeal, Tuberculous laryngitis : carcinoma of the larynx. 

(Esophageal. Internal : Ingested foreign body such as a bone. 
Intrinsic ; (Esophagitis ; ulcer ; stricture ; spasm ; globus hystericus ; 
tumours; diverticula; achalasia of the cardia; paralysis (bilateral 
lesions of the vagus). External ; Enlarged cervical lymph nodes; 
tumours of the thyroid ; mediastinal tumours ; aneurysm of the aorta ; 
dilatation of the left atrium ; dissecting aneurysm ; congenital ab- 
normalities such as right-sided aortic arch, double aortic arch and 
aberrant right subclavian artery ; pleural or i)cricardial effusion ; 
unilateral pulmonary fibrosis. 

THE STOMACH 

Introductory. In the majority of cases of disorders of the stomach 
the physical signs are slight and inconclusive, and diagnosis depends 
on a careful iavestigation of the history and irjTnptoms, and on 
special investigations by test meals, opaque meals and gastroscopy. 

Gastritis 

Definition. Inflammation of the mucous membrane of the stomach. 
This may be acute or chronic. 

Acute Gastritis 

Etiology, Acute gastritis usually results from the ingestion of some 
irritant such as articles of food either indigestible, unmastieated or 
tainted (food poisoning), from excessive amounts of alcohol, from 
poisons such as perchloride of mercury or from the inhalation of an 
irritant gas. In children, it forms a part of sximmer diarrhcea (acute 
gastro-enteritis). Acute gastritis may occur in inliuenza, uremia, 
pneumonia, bronriiitis, and rarely in typhoid or typhus fevers. The 
infection here is probably bsmatogeuous. In py®mia and small-pox 
suppurative gastritis may occur. 

Pathology. The mucous membrane of the stomach is red and 
inflamed, and luemorrbages may occur. In infective cases there may 
be local or diffuse suppuration in the submucous tissues (phlegmonous 
gastritis) and this may cause perforation of the stomach walL 

rtintra! Finding The patient is usually an adult who gives a 
history of one of the causative conditions enumerated above. He 
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complains of being suddenly taken ill with pain in the epigastrium 
followed often by vomiting and thirst. The vomit at first consists of 
stomach contents, but later there is usually little beyond mucus, 
gastric juice, and possibly blood. In severe cases there are general 
toxic symptoms with prostration, faintness, pallor, subnormal tempera- 
ture and a rapid feeble pulse. The temperature may be raised in cases 
due to food poisoning. If the irritant enters the intestine there may 
also be diarrheea. 

Differential Diagnosis. The diagnosis is usually clear from the 
history and picture of the case. The vomit should be examined in 
order to determine, if possible, the cause of the illness. The acute 
abdominal pain may suggest abdominal angina or a tabetic crisis, and 
acute phlegmonous gastritis is usually mistaken for a perforated appen- 
dix or peptic ulcer. 

Course and Complications. In the majority of cases the illness is of 
short duration, and complications, apart from diarrhcea, are rare. In 
severe cases the sequelje include ulceration of the stomach, chronic 
gastritis and gastric stenosis. 

Prognosis. This depends on the nature of the irritant. Death is 
inevitable with phlegmonous gastritis, and may occur rapidly in poisoning 
cases. 

Treatment. If poisoning is suspected, a specimen of the vomit 
should be saved in a clean jar for special tests to determine the nature 
of the irritant. The patient should be put to bed and only sips of water 
allowed by mouth. The bed should be warmed with hot bottles. In 
cases of poisoning not due to a corrosive substance, a stomach tube 
should be passed and the stomach washed out. In poisoning due to 
corrosives the appropriate antidote should be ^ven. Subsequently only 
small quantities of water are allowed by mouth (see p.^85). 

In cases not due to poisoning a preliminary dose of castor oil I fl. 
oz. (15 ml.) should be given, followed by a gastric sedative, such as Sod. 
bicarb, 10 gr. (O-O G.), bisra. carb. 16 gr. (1 G,), acid, hydrocyan. dil. 

2 m. (0*12 1 ^.), muc. acac. | fl. oz. (15 ml.), aq. ad. 1 fl. oz. (30 ml.). 1 fl. 
oz. (80 ml.) every 4 hours. 

To relieve epigastric pain, hot flannels or a mustard leaf may be 
applied. If there has been much loss of fluid by vomiting, rectal 
injections of 4 to 8 fl. oz. (120 to 240 ml.) of norm^ saline containing 
5% dextrose should be given every 4 to 0 hours. In cases of severe 
collapse a stimulant such as nikethamide (Coraminc) 2 ml. should be 
injected hypodermically, and 4 fl. oz. (120 ml.) of strong hot cofiee may 
be administered per rectum. 

Food should be given with caution when vomiting and acute pain 
have ceased. Three oimce (00 ml.) feeds of citrated milk, 2 gr, (0*12 G.) 
to 1 fl. oz. (SO ml.), or arrowroot every 2 hours ore most suitable. 

Chronic Gastritis 

Etiology. It is doubtful whether many of tlic conditions which were 
formerly described ns causing clironic pistritis do in reality have this 
effect. Thus the stomach may be gastroscopically normal in many 
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individuals "wlio Iiave consumed considerable amounts of alcohol for 
many years. Chronic gastritis may be secondary to acute gastritis, to 
local causes such as an ulcer or growth in the stomach, or to passive 
venous congestion in association with cirrhosis of the liver and heart 
failure. Chronic gastritis may also occur in wasting diseases such as 
carcinoma or tuberculosis, or in blood diseases such as pernicious 
anaemia or leubemia. 

Pathology. Gastroscopic and other studies of the mucous membrane, 
including gastric biopsy using a flexible tube, reveal three types, 
superficial, atrophic and hypertrophic gastritis, superficial gastritis 
there is reddening, cedema and exudation. In atrophic gastritis the 
mucous membrane is thin and pale. In hypertrophic gastritis the 
mucous membrane is velvety. It may be nodid^ or polypoid, and small 
erosions may be seen. 

Clialcal Findings. Superficial gastritis usually gives rise to no 
symptoms. Atrophic gastritis may be met with in imtreated pernicious 
anamia, in iron deficiency ansetnias and in gastric carcinoma. The 
symptoms are inconstant, but the patient may complain of dyspepsia 
and heartburn. In fajpertrophie gastritis the symptoms may resemble 
those of peptic ulcer, and a severe hsematemesis may occur. 

Treatment. In atrophic gastritis the treatment appropriate for the 
anaemia should be given. In hypertrophic gastritis the treatment is as 
for gastric ulcer. 

The Gastric Dyspepsias 

Definition. Disturbances of stomach function. 

Etiology, The main function of the stomach is to liquefy food and 
pass it on to the duodenum. Disturbances of function may be secretory, 
muscular or nervous, 

Hypochlothydria and Achlorhydria 

Defimtion. Diminished secretion of gastric juice. The term is 
lisually employed to mean diminished secretion of hydrochloric acid. 

In achlorhydria there is absence of free hydrochloric acid, an d in 
achylia gastrica there is a complete absence of free hydrochloric acid 
and pepsin in the gastric juice. 

Etiology. Hypochlotbydria may be met with in apparently healthy 
individuals. Achlorh3'dria may also occur in apparently healthy 
individuals or may result from atrophic gastritis or carcinoma of the 
stomach. It may also occur with simple achlorhydric Achlor- 

hydria is more common in women. It is rare with duodenal ulcer, less 
uncommon with gastric ulcer. Achylia gastrica is izsually present with 
pernicious anannia. 

Clinical Findings. Frequently there are no symptoms. In other 
cases the patient, usuallj' an adult, complains of abdominal discomfort 
and fulness after a small meal, flatulence, anorexia, heartburn and 
diarrheea. A test meal shows a complete absence of free hydrochloric 
acid and a low to^ add curve. The opaque meal shows rapid stomach 
emptying due to absence of acid in the duodenum. Nonnally acid in 
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the duodenum causes the pylorus to dose until it is neutralised by the 
pancreatic secretion. 

Treatment, This should be directed to the associated conditions, 
such as anemia. It is doubtful whether hydrochloric acid given by 
mouth has any effect. 

Hyperchlorhydria 

Definition. In hyperchlorhydria the volume of gastric juice may 
not be increased, but the concentration of hydrochloric acid is greater 
than the normal of about 0*1 to 0*2%, as obtained with the test 
meal. 

Etiology. Hyperchlorhydria occuk in about 5% of apparently 
normal men, or in association with pylorospasm and juxta-pyloric ulcer, 
the gastric crises of tabes, and at times in association with cluonic 
cholecystitis or appendicitis. 

Clinical Findings. No definite symptoms can be attributed to 
hyperchlorhydria. 

Gastric Flatulence and Aerophagy 

{Flatulent Dyspepsia) 

Definition. Distention of the stomach with gas. 

Etiology. Flatulence is frequently due to air swallowing (aerophagy), 
less often it is due to fermentative changes in the stomach. 

Clinical Findings. The patient complains of epigastric distention 
after meals, fulness and eructations of wind. Flatulent dyspepsia is a 
prominent symptom io many cases of galJ*bladder disease. It often 
gives rise to palpitations and pain near the apex of the heart, which 
is mistaken by the patient for heart disease. As a psychoneurosis, 
aerophagy becomes a morbid habit, the patient constantly swallowing 
and faelciung up wind, witii noises wfiich ore very distressing for those 
near him. Aerophagy may also occur with acute dilatation of tlie 
stomach. 

Treatment. In flatulent dyspepsia the meals should be given drj', 
and fluid drunk half an hom before, or 2 hours after meals. A charcoal 
biscuit may he eaten or a carminative such as ol. cajaput. 2 m. (0*12 ml.) 
or ol. terebin. 10 m. (0.6 ml.) may be taken on sugar, or a mixture 
ordered containing Sod. bicarb. 10 gr, (0*G G.), sp. ammon. aromat. 20 m. 
(1*2 ml.), sp. chlorof. 5 m. (0-8 ml.) infus. caryophyll. rcc. ad 1 fl. oz. 
(80 ml,). 1 fi. oz. (30 ml.) three times daily after meals. 

In aerophagy due to nervous causes the nature of the air swallowing 
should be explained, and the patient instructed to resist all desire to 

bring up ” the wind. Holding a cork between the teeth may prevent 
air swallowing. 

Bulimia 

A condition of excessive hunger which may be met witli in diabetes 
mcliitus, gastric ulcer, hyperthyroidism, gout, or as a neurosis. 

Anorexia Nervosa 

A condition characterised by complete loss of appetite witliout any 
organic cause being discoverable. The loss of appetite was attributed 
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by Sir Wniiam Gull to a “ morbid mental state,” and it is thought by 
some that this leads to a functional disturbance of the anterior lobe of 
the pitiutary . The condition in some ways resembles Simmonds’ disease. 
The latter, however, usually occurs at a later age period. Predisposing 
causes include emotional crises, unhappiness at home, at school or at 
work, ” slimming,” an operation, or a severe illness. The patient is 
usually a young ■woman aged 15 to 20 years, who refuses to take any 
food, steadily loses weight and suffers from amenorrhoea. The 
araenorrhoja may he^ before, or at the same time as the anorexia. 
There is an increased downy growth of hair on the trunk, limbs, lips and 
chin, and the pubic hair may show the male distribution. There is 
usu^y no loss of puhle or of axillary hair. In severe cases there is 
ttdema of the legs. The patient is active and restless and displays 
complete indifference towards her sjTnptoms. Death, usually from 
starvation, may occur from what is apparently a functional disease. 

The nature of the illness should be explained to the patient and her 
relatives. Small feeds should be given two-hourly, the nurse or doctor 
ensuring that these are eaten. Feeding by continuous intragastric drip, 
the tube bring passed through the nose, is very successful in some 
cases. The patient cannot be considered to be cured until her monthly 
periods are restored. Good results have been obtained “ by using very 
large doses of chlotpromariue, combined if necessary with modified 
insulin treatment.” 

Heartburn 

(PyroAs) 

Heartburn is a burning sensation felt behind the sternum or in the 
epigastrium, usually accompanied by eructations or regurgitation of a 
little acid fluid into the mouth. It often occurs in the early months of 
pregnancy, or in association ■with smoking or taking a meal when 
fatigued by the day’s work. In other instances it is associated with an 
oiganic disease of the eesophagus, stomach or gall-bladder. Relief may 
usually be obtained by drinking a little warm Trater -with half a tea* 
spoonful (2 G.) of sodium bicarbonate dissolved in it. 

Waterbrash 

IVaterbrash is a regurgitation of acid fluid into the eesophagus 
accompanied by a copious secretion of saliva. The latter may run out 
of the mouth and be followed by vomiting. It is usually assoriated 
with hypersecretion and relieved by aUcalis. 

DflafaUon of the Stomach 

(GartreeUms) 

There are two types, acute and chronic. 

Acute DilataQos of the Stomach 

Etiology. The dilatation may be due to paralysis of the gastric 
branches of the vagus or to overactivity of the sj^npathetic, associated 
with a kink of the third part of the duodenum, -where it is crossed by 
the superior mesenteric vessels. This kink is produced by the drag of 
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the dilated stomach. Some writers believe that the dilatation is 
initiated by air swallowing. Attadcs may occur in the progressive 
muscular dystrophies. It usually foUov's operations such as prostat- 
ectomy, but it may occur in any severe illness, after childbirth, after 
injuries to the spine, femur or head, or following a heavy meal. 

Clinical Findings. Shortly after coming round from the ancesthetic 
after an abdominal operation the patient notices pain or oppression in 
the epigastrium, and later large quantities of watery fluid containing 
mucus or bile pour out from the mouth. 

On Examination : In the early stages there is slight fulness in both 
hypochondria. Later the patient is pale and collapsed, the abdomen 
is distended and sometimes tender j a stomach splash is elicited. The 
pulse is rapid and of poor volume, and the temperature is usually 
subnormal. 

Differential Diagnosis. Acute dilatation of the stomach must be 
differentiated from peritonitis or intestinal obstruction. The absence 
of fever and fcecal vomiting, together with the signs of a grossly dilated 
stomach, are characteristic findings. 

Course and Complications. If untreated it may prove rapidly 
progressive. 

Prognosis. This is serious, and death may quickly occur unless 
treatment proves successful. 

Treatment. Prophylactic. This consists in the avoidance of tight 
abdominal binders ^ter operations. Mouth-wasbes should be used to 
prevent air swallowing. 

Curative, If the condition is diagnosed sufliciently early and 
adequate treatment applied, it is not usually necessary to place the 
patient in the knee-elbow position or on his face. As soon as it is 
suspected a Hyle’s tube should be passed through the nose, and the 
stomach contents aspirated with a well-fitting glass syringe. If excessive 
fluid is obtained, indicating dilatation, the stomach should be kept 
empty by a continuous suction apparatus attached to the Ryle’s tube. 
Normal saline should be given intravenously by the continuous drip 
method to replace lost fluid, and the patient should be allowed fluid by 
mouth as desired. Physostigmine salicylate 1/200 gr. (0*3 mg.), or Pro- 
stigmin 1 mg., should be given subcutaneously every 4 hours for 8 doses. 

Chronic Dilatation of the Stomach 

This may he non-obstructive or obstructive. 

Non-obstructive Dilatation of the Stomach 

It is doubtful whether the large stomach, often associated witli 
gastroptosis, gives rise to a definite symptom complex. 

Obstructive Dilatation of the Stomach 

Etiology. Obstructive dilatation may result from pyloric obstruc- 
tion due to an ulcer, new growth, <X}ngcnital stenosis, pylorospasm 
or external adhesions, or to an hour-glass stomacln 
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Pathology. The stomach is usually considerahly enlarged and some 
hypertrophy of its mvisculature may occur. 

Clinical Findings. The patient is often an adult male, -who complains 
of indigestion associated Tvith gradual wealmess. There^ is epigastric 
discomfort, flatulent distention and periodical vomiting of large 
quantities of sour fluid, -which has an oflensive odour in malignant cases. 
The vomit often contains articles of food eaten several days previously. 
The appetite may remain good but constiparion is severe. 

On Examination : A marked stomach splash may be elicited several 
hours after the last meal and in some instances pyloric thickening is felt. 
Visible peristalsis, in which the waves pass from left to right in the upper 
abdomen, may be noted after abdominal palpation, and the outline of 
the distended stomach may be seen through a thin abdominal wall. 
Occasionally antiperistaltic waves are seen. A test meal shows stagna- 
tion of the stomach contents, excess of mucus, fermentation acids and 
a low or absent free hydrochloric acid content. An opaque meal 
indicates the size of the stomach and delay in emptying. This may be 
repeated after a course of tnc. belladon. 15 m, (1 ml.) t.d.s., which is 
given for 8 to 4 days to sec whether the obstruction is due to pyloro- 
spasm. Pylorospasm may be due to apprehension, and some radiologists 
believe that the relaxation of the spasm at the second examination is 
due to the reUef of this apprehension rather than to the effect of the 
belladonna. 

Course and Complicatloas. Oigantc pyloric stenosis is progressive, 
and, if due to carcinoma, usually rapidly so. Tetany may occur as a 
complication. 

Differential Diagnosis. DilataUon of the stomach can usually be 
dlstingiushed from dilatation of the colon by clinical examination, and, in 
some cases of the latter, removal of flatus by a rectal tube establishes 
the diagnosis. If the stomach is grossly dilated and filled with fluid, 
ascites or an ovarian cyst may have to be eliminated in making the 
diagnosis. There is usually no difficulty, as the dilated stomach can 
be emptied by a tube and the swelling thus removed. X-rays also serve 
to establish the diagnosis. 

Prognosis. This depends on the cause of the obstruction and its 
amenability to treatment. 

Tmatment. Gastro-enterostomy is usually required in organic 
obstruction. Stenosis due to spasm may be relieved by daily gastric 
lavage and the administration of tnc. helladon. 15 m. (1 ml.) t.d.s. 

Congcmtal Hypertrophic Stenosis of the Pylorus 

Etiology. The stenosis is probably due to congenital hypertrophy 
of the circular fibres of the pylorus with superimposed pyloric spasm. 
Predisposing causes; 1. Age: 2 to 4 weeks. 2. Sex: Males predominate 
in the proportion of four to one. The first child of a family is especially 
prone to the affecUon. Phimosis is probably of no etiolopc^ 
significance. 

Pathology. There Is pyloric thideening with hypertrophy of the 
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circular muscle fibres ; the stomach may be dilated. The duodenum is 
normal. 

1 Clinical Findings. The patient is usually a baby boy, either breast 
or bottle fed, aged about 2 to 4 weeks, who was healthy at birth, but who 
has suffered from vomiting and constipation since he was about 2 
weeks old. More rarely the vomiting has been present from birth. 
The vomiting is forcible or projectile, the fluid being ejected 2 to 3 feet 
(60 to 90 cm.), and the baby loses weight. The vomit does not contain 
bile. 

On Examinaiion : The baby is often pale, a little cyanosed and 
wasted and may appear dehydrated. Visible peristalsis, &om left to 
right, may be seen in the epigastrium after a feed. A tumour can be 
felt in nearly every case if sufficient care is taken. The wanned left 
hand is laid on the abdomen and the lower border of the liver defined. 
Pressure is then made with the fingers in the region of the pylorus, and 
after the baby is fed the small tumour due to the thickened pylorus can 
usually be felt. It may be under the liver and felt only on inspiration 
and it may quickly relax. An X*ray photograph may be taken, giving 
an ounce (30 ml.) of milk and water and 60 gr. (4 G.) of bariiun sulphate 
by a spoon j the delay in stomach emptying is thus revealed. Gastric 
analysis usually shows a high free and total acidity and absence of 
duodenal regurgitation. The vomiting leads to alkalosis, with a raised 
plasma bicarbonate and a lowered plasma cldoride figure. 

Course and Complications. If untreated, the baby usually dies 
in a few weeks from starvation ; recovery may take 1 to 8 months 
with medical treatment. Gastro-enteritis due to cross-infection in a 
hospital ward is a serious complication. 

Differential Diagnosis. The condition must be diagnosed from 
other causes of vomiting. The characteristic features are the age of 
onset, the projectile vomiting, visible peristalsis, and, most important, 
the palpable tumour. In congenital duodenal stenosis the vomiting 
begins at birth and bile is present in the vomit. 

Prognosis. A certain proportion of patients recover spontaneously, 
but, as it is impossible to say whether an individual one is going to do 
so, treatment should be given immediately the diagnosis is made. There 
is a difference of opinion as to whether this treatment should be medical 
or surgical, and whether surgical treatment should only be given if 
medical fails. On statistical evidence the palm must be awarded to the 
surgeons, os in a series of 50 coses operate on in nursing homes 100% 
recovered, and with a series of 100 cases, who were breast-fed before and 
after the operation, and were operated on in hospital, all recovered. 
On the other hand, with bottle-fcd infants operated on in hospital, a 
mortality of 10% may he expected, death being usually due to gastro- 
enteritis acquired by cross-infection in hospital. 

Treatment. Medical. This consisted formerly of gastric lavage, 
using a No. 0 or 7 Jacques soft rubber catheter and a 1% sodium 
chloride solution at 100* F. (87*8® C.), twice daily just before a feed. 
Small hourly feeds were pven of 1 to 2 teaspoonfuls (4 to 8 ml.) of 
breast milk wliich had just been drawn off, or of citrated or peptonised 
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milk. The feeds Tpere gradually iocreascd to IJ fi. oz. (45 ml.). The 
best medical results are obtained the use of Eumydrin (atropine 
methylnitras). Eumydrin may be given by mouth using a 1 in 10,000 
solution in Tvatcr, the first dose is 0*5 to 1 ml., increasing by 0*5 mh at 
each feed imtil 2 to 8 ml. are gjvcn sue times daily. The Eumydrin is 
adnunistered half an hour before the feeds, ■which are given thrcc-hourly. 
The treatment has to be continued for about 4 weeks. Eumydrin 
(0-6% in alcohol) may also be given by drops applied to the tongue. One 
drop twice a day may prove sufficient to stop the vomiting. It is o 
mistake to administer too much fluid by mouth, or in the form of 
normal saline subcutaneously, tmicss the patient is very dehydrated, as 
this diminishes the effect of the drug. The total fluid required (between 
feeds) is 8 fl. oz./Ib. body weight (100 ml./kg.) during the first 24 hours, 
subsequently the infant is given by mouth between feeds as much 
fluid as he requires m addition to his feeds. Gastric lavage is not 
usually necessary. Toxic effects indude rise of temperature, flushing 
of the sldn and abdominal distension. These can usually be relieved 
by omitting the next dose of Eumydrin. The duration of the treat- 
ment is likely to be 28 days in hospital. If a favourable result is not 
obtained in a few days, an operation should be performed. 

Surgical. The operation is that of Rammstedt’s pyloromyotomy, 
the pylorus being divided longitudinally down to the mucous membrane. 
It is usually performed under local anaslhesia, the stomach being 
washed out immediately before the operation. 

Hypertrophic Stenosis of the Pylorus La Adults 
A few cases of hypertrophic stenosis of the pylorus of the congenital 
type have been met ■with in adults. They are characterised by recur- 
rent attacks of vomiting which may be associated with tetany, without 
necessarily a history of infantile vomiting. The condition can be cured 
by pyloroplasty, if feasible, or rdieved by gastroenterostomy. 

Cascade Stomach 

This radiological abnormality Is also known as the " cup and spill *’ 
deformity, or as the physioli^cal hour-glass stomach. It probably 
results from an indentation of the posterior wall of the fundus of the 
stomach. THs may be due to distension of the splenic flexure -with gas, 
or to localised gastric spasm. The barium fills the lower part of the 
fundal loculus, and then spills do-wn into the lower part of the stomach. 
The patient may complain of recurrent attacks of epigastric pain, 
nausea and ■vomiting. No spwial treatment is required. Volvulus of 
tiie stomach is probably a variant of the cascade stomach. 

Hmmatemesls 

Definition. Vomiting of blood. 

Etiology. The blood may be derived from various sites 

The Stojnach (gastrorrh^ia). 
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Local causes : Erosion (gastrostaxis, bleeding from minute foci) ; 
ulcer ; carcinoma or sarcoma j hypertrophic gastritis ; trauma ; 
corrosives ; aspirin tablets swallowed whole ; simple tumours such as 
polypi or angiomata ; a tuberculoma ; a gumma. Intragastric rupture 
of aneurysm of the aorta. Tabes dorsalis (gastric crises). 

Port^ congestion due to cirrhosis hepatis ; splenic anaemia ; heart 
failure ; thrombosis of the portal vein. 

Toxic and infective causes : Yellow fever ; Weil’s disease ; small- 
pox ; htemorrhagic diphtheria ; hsemorrhagic scarlet fever ; htemor- 
rhagic measles ; appendicitis j cholecystitis ; septiciemia ; influenza ; 
chohemia ; urcemia. 

Blood diseases : Leukcemia ; purpura ; pernicious anremia ; hasmo- 
philia ; erythaemia. 

The (Esophagus : Ruptured varicose veins in cirrhosis of the liver. 

The Duodenum, An ulcer. 

The lAitigSf Nose or Mouth, The blood from these sources is 
swallowed before it is vomited. 

Clinical Findings. If the hasmatemesis is severe, the patient usually 
experiences a preliminary feeling of faintness with nausea, and then 
vomits up the blood. Blindness, temporary or permanent, may follow 
hffimatemesis. 

On Examination : The patient is often pale and blanched. The 
vomited blood tends to be dark (coffee grounds) and is acid in reaction 
^less a large dose of alkali has been taken just before the vomiting. 
Food may be present in the vomit and the blood is not aerated, as in 
hamoptysis. The stools subsequently are dark and tarry (melana) 
for about two days after the bleeding has ceased. 

Treatment. This depends on the cause. The routine treatment 
for hiemorrhage due to gastric ulceration is described on p. 37. 


Vomiting 

Definition. Expulsion of the stomach contents from the mouth by 
abdominal and diaphragmatic contractions. 

Etiology, Vomiting may be due to : — Gastric Causes : Dyspepsia , 
fiastritis j ulcer ; carcinoma ; congestion in heart failure or cirrhosis , 
hour-glass constriction ; pyloric obstruction ; emetics such as salt or 
mustard ; irritants such as arsenic, digitalis, poison gases, etc. 

Central Causes : Stimulation of the vomiting centre in the mraulla 
by anesthetics ; apomorphine; tobacco; toxins inuncmia; alkalosis, 
acidosis in diabetes mellitus and cyclical vomiting; cholemia; preg- 
nancy ; Graves’ disease ; Addison’s disease ; scarlet fever ; influenza , 
massive necrosis of the liver. 

Nervous Causes: Emotions; hysteria; migraine ; concussioi^ 
meningitis; intracranial tumours, abscess or haemorrhage; 
dorsalis, 

^flex Causes: Pharyngeal irritation; intestinal obstruction ; 
appendicitis; worms; peritonitis; acute pancreatitis; bi mp^ to ic, 

‘■cnal colic ; Dicll's crisis ; vestibular causes as in JKnitrc s disease 

*Utll05t’8 MKSIOm. 
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and possibly seasickness ; nasal causes,^ due to odours ; uterine and 

ovarian irritation, as in pregnancy ; testicular trauma. 

Gastric Ulcer 

(Prpfic Vker) 

Definition. A simple ulcer of the stomach of doubtful ctiologj’. 
Etiology. The cause is unknown. Gastric juice appears to be 
essential factor in the ulcer production, ns peptic ulcer occurs only in 
situations exposed to its action, such as the stomach, first part of the 
duodenum, last part of the oesophagus, and in the jejunum after gastric 
anastomosis fanastomotlc ulcer). Normally the gastric mucosa is 
protected from the corroding action of the acid by a tliin layer of mucus. 
Extensive skin burns may result in a Curling’s ulcer. This is an acute 
gastro-duodcnal ulcer, situated near the pylorus. A peptic ulcer may 
develop in an area of heterotropic gastric mucous membrane in o 
Sleckel’s diverticulum. In the ZoUingcr-EIUson syndrome there is an 
association of multiple gastro-intestinal ulcers, non-insulin-secreting 
islet-celled adenomata of the pancreas and massive hj'pcrchlorhydria. 
Tlus may be associated \vith watery diarrhoea and potassium depiction. 
It may be cured by remo\*al of the pancreatic lesion. Other factors 
which may play a part in its production are: Trauma from ingested 
irritant food. Chrome gastritis. Gastric arterial thrombosis or cardiac 
infarction. Nervous disturbances, such as over-activity of the vagus or 
under-activity of the sympathetic, which may result from tobacco, 
IVorrj' appears to predispose to hxmorrhage and perforation. Stimula- 
tion of a vegetative centre in the inter-brain by Pi tuitrin or by a tumour, 
■with consequent increased vagal activity, may be a factor. The posterior 
lobe of the pituitary in ammals produces a gastrotoxic substance which 
can cause lesions in the acid-bearing area of the stomach. There may 
also be a gastric ulcer diathesis, as gastric ulcers tend to nm in some 
families and duodenal ulcers in others. 

Pathology. The ulcer varies in size from about 4 to 80 mm , in 
diameter, but it may be larger ; it is usually about the size of a shilling 
(24 mm. in diameter) and is commonly circular or oval. Multiple ulcers 
may occur. Acute and chronic ulcers are described. The former are 
usually small and often multiple, their floor is smooUi and adhesions 
are not found. They may form rapidly, in four or five days. In 
chronic ulcers there may be much fibrosis producing pyloric stenosis or 
hour-glass constriction of the stomach. The following are the most 
frequent sites : Near the pylorus, on the lesser curvature, on riie 
posterior wall, on the anterior •wall and cardia, on the greater curvature. 
The ulcer is sharply delineated and extends a variable distance through 
the stomach ■walL It may erode and perforate the stomach wall, or be 
surrotmded by inflammatory tissue, or become adherent to such organs 
as the pancreas. 

Other changes found in association -vrith gastric ulcer are perforation 
of an artery in the ulcer, perigastric suppuration due to localised 
peritonitis which may cause a subpbreaic abscess, generalised peritonitis 
from perforation, fistula; with the colon, duodenum or pleura, and peri- 
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gastric adhesions to the liver, gall-bladder, etc. Carcinoma rarely 
develops in an old gastric ulcer, but healing with a resultant scar is not 
infrequent. 

Clinical Findings. The first symptom of an acute ulcer is usually 
hffimatemesis and rarely perforation. The patient is usually an adult, 
over the age of 20, although a gastric ulcer has been recorded in a child 
aged three months. There is a history of periodic attacks of indigestion. 
The characteristic features of the attack are epigastric pain appearing 
a quarter of an hour to one hour after food and disappearing before the 
next meal. The pain is believed to be caused by musciilar contractions 
or spasm of the stomach. It may be felt in the epigastrium to the left of 
the mid-line or near the xiphoid process and may pass through to the 
back near the angle of the left scapula. It is often reh’eved by vomiting 
or by alkali medicines. Other symptoms such as nausea, vomiting, 
hEcmatemesis or meljena may occur. In some instances, especially 
when the ulcer is on the lesser curvature of the stomach or near the 
cardiac end, there are no symptoms tmtil a severe haanatcmesis occtus. 
When the ulcer is situated close to the pylorus, the symptoms resemble 
those of a duodenal ulcer. The appetite is often good, but the patient is 
afraid to satisfy it. Other symptoms such as heartburn or flatulence 
with epigastric distention may be troublesome. 

On Examinaiion : The patient is often well nourished, but the 
tongue is usually furred. Tenderness and cutaneous hyperalgesia may 
be foimd in the epigastrium, the tender spot corresponding with the 
site of the pain, as demonstrated by the patient with his finger tip. 
Some muscular rigidity of the upper rectus muscle may be felt on one or 
both sides. An opaque meal may demonstrate the ulcer as a projecting 
mass of barium in the lesser curvature, in other cases a niche or 
permanent filling defect may be seen in the stomach wall. Pyloric 
spasm may be present with juxta-pyloric ulceration. An incisura or 
hour-glass cons^iction may be noted in some cases with mid-gastric 
ulcers. If a constriction of the stomach wall is noticed, the opaque meal 
should be repeated after the patient has been given a course of bella- 
donna, such os tnc. helladon. 15 m. (1 ml.), t.d.s. a.c. for 8 to 4 days, to 
sec if the constriction is due to spasm or to organic deformity. A mus- 
cular spasm is often seen in the stomach wall opposite the site of the ulcer, 
A fractional test meal shows a climbing ^q)e of curve with high acidity 
if the ulcer is near the pylorus and pylorospasm is present. Blood may 
be foimd in the specimens removed. In ot least 60% of cases the test 
meal findings are normal, especially if the ulcer is not juxta-pyloric. 
In some cases gastroscopy will reveal an ulcer which is not demonstrable 
radiologically; the converse is also true. The Olympus gastro-camem 
gives more valuable results than does gastroscopy. Good photograplis 
are obtained in the lower half of the stomach. A gastro-jejunal stoma 
is not always easy to see. The ficces: The occult blood test may be 
positive. There are many a^qiical coses in which the history and 
symptoms do not suggest gastric ulcer, and yet its presence is revealed 
by the opaque meal. 

Differentia] Diagnosis. In very many cases a presumptive diagnosis 
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of gastric ulcer can only be made after X-ray and test meal examinations, 
the symptoms and signs being entirely misleading. In other casw the 
diagnosis is established by gastroscopy or laparotomy. Such Mnditions 
as gastritis, carcinoma of the stomach, tabetic crises, chronic appen- 
dicitis, chronic cholecystitis and gastric neuroses may all cause symptoms 
closely resembling those of gastric ulcer. Carcinoma should be suspected 
if the pain is not relieved by a week’s strict treatment. Contrast 
radiology may be carried out in bed, using 4 fl. oz. barium. 

Course and Complications. AmtegattricuUert: These usually heal 
rapidly when the appropriate treatment is carried out, but a second ulcer 
has been known to form during the first stage of treatment. Chronic 
gastric ulcers : These pursue an mtermittent course. They may heal 
spontaneously, or progress and cause such complications as hemorrhage, 
perforation, lo^lised or general peritonitis, gastric stenosis due to 
pyloric or hour-glass constriction, perigastric abscess or adhesions, 
or carcinoma. General complications are antemia and malnutrition. 

Prognosis. This is on the whole good. A gastric ulcer rarely 
proves fatal apart from such complications as perforation, heemorrhage 
or malignant change. EfTicient medical treatment is improving the 
ultimate prognosis. 

Treatment. In the majority of cases the patient requires a 
preliminary 4 to C weeks’ course of treatment in bed followed by a 
prolonged after-treatment. The teeth should be attended to after 
dental radiograms have been taken, any focus of sepsis being eradicated. 

It is now usually agreed that detailed diet sheets are not required in 
the treatment of peptic ulcer, although the patient who is not in hospital, 
or those supervising his treatment at home, may ask for a diet sheet. 
In all cases a list of foods allowed and forbidden should be given. 

The most important points in treatment are rest in bed, no smoking, 
no alcohol, alkalis, small meals with something to eat or drink between 
meals so that the stomach receives food every t^i-o hours by day. A 
night feed of milk, kept warm in a thermos, should be taken if the 
patient wakes. 

Anticholineigic drugs, such as belladonna, need not be given as a 
routine, but they may be reqiured for cramping pains. A sedative such 
as amylobarbitone (Amytal) J to 1| gr. (45 to 00 mg.) may be ^ven 
daily if the patient is nervous or anxious, 

Carbenoxolone (Biogastrone) may assist in the healing of a gastric 
but not of a duodenal ulcer. It is related to a glycoside in liquorice. 
The dose is 50 to 100 mg. t.d.8. for 4 to 6 weeks. It should not be ^ven 
to a patient with heart or kidney disease as it may cause cedema from 
salt and water retention. 

Protein is a good buffer of oddity and can be taken fairly freely. 
Fat and carbohydrate should be taken in moderation. After meals 
magnesium trisilicate, a teaspoonful (4 G.) should be taken in water, 
or a 10% aluminium hydroxide gel (Aludrox), a teaspoonful (4 ml.) in 
water, with a double dose last thing at mght. The mouth should be 
cleaned after food with sod. bicarbon. 60 gr. (4 G.) in 5 fl. oz. (150 ml.) of 
water, to prevent parotid infection. 
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Articles of food allowed: These include : — Milk, bread, butter, toast, 
rusks, pipless jam, jelly marmalade, honey, plain cake, porridge (fine 
oatmeal), eggs, boiled or poached, white fish, steamed or boiled, sweet- 
breads, tender chicken, lamb or beef, mashed or boiled potatoes, sieved 
or pur^e of vegetables, steamed puddings, stewed fruits ■Nvith no pips, 
skin or core, fruit jellies, soufiles, mousses, cream cheese, weak tea, water. 

Articles of food forbidden: The following articles of food are forbidden : 
Smoked salmon, kippers, whitebait, tough meat, pork, high game, 
sausages, brawn, curry, made-up dishes, fried foods, cheese (except cream 
cheese), meat extracts and meat soups, pickles, salads, uncooked vege- 
tables, celery, carrots, cucumber, onions or any fibrous vegetables, new 
or wholemeal bread, buns, Ryvita, Vitawheat, digestive and oatmeal 
biscuits, hot buttered toast, unripe or raw fruit, rhubarb, plums, nuts, 
raisins, sultanas, figs. Jam with pips, marmalade with peel, strong tea or 
coffee, aerated drinks and alcohol. 

The Medical Treatment of Perforation. Some cases of perforation 
have been treated successfully without operation. The treatment is 
applicable in early cases, before the peritoneal cavity is flooded. Mor- 
phine ^ gr. (15 mg.) is injected intravenously, repeated if necessary, and 
a Decicain lozenge, 1 gr. (CO mg.), is sucked. The stomach is emptied 
with a Senoran’s cvacuator and a large tube. A small stomach tube is 
now passed through the nose into the stomach and left. there, the stomach 
being emptied by aspiration with a 20 ml. syringe every half hour. The 
fluid balance is maintained by rectal, subcutaneous or intravenous 
injection of normal saline. During the second 24 hours aspirations 
are made hourly, followed by drinks of 1 fi, oz. (SO ml.) of water. On 
the third day milk and water are given by mouth, and the tube removed 
when the fluid output equals the intake, showing that the fluid is not col- 
lecting in the stomach. Subsequent treatment is as for acute peptic ulcer. 

The Indications for Surgical Treatment. These are as follows : 
Perforation. Organic pyloric stenosis or hour-glass constriction which 
impedes stomach emptying. Perigastric abscess. Intractable hcemor- 
rhage due to a perforated, sclerosed artery, which will not repair by 
coagulation. A suspicion of carcinoma as aroused by the severity of 
the pain, loss of weight, the persistence of blood in the fseces, and the 
progressive fall in the free hydrochloric acid in the fractional test meal. 
Repeated hsemorrhages not responding to medical treatment or 
recurrent gastric ulcers may also require operation. Partial gastrectomy 
or vagotomy with gastro-jejunostomy may be performed. Tlie latter 
may lead to diarrhcea, the sequel® of the former are described on p. 43. 

The Medical Treatment of Severe Heematemesb. The patient 
should be put to bed, and, providing the heematemesb b not due to 
cirrhosis of the liver, a subcutaneous injection of morphin, sulph. 

\ gr. (16 mg.) and atropin. suipb. 1/100 gr. (0*0 mg.) given This may be 
repeated up to a total of 1 gr. (60 mg.) morphine in the 24 hours. In 
very severe cases nothing must be swallowed by mouth until the bleeding 
has stopped, as judged by the absence of haanatemesls or mclfcna. The 
mouth may be washed out with a little cold water. An hourly 
pulse chart should he kepi. The blood pressure and h.Tmoglohin 
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percentage should be determined every 12 to 24 hours. The blood 
urea should be estimated, and, if raised, determinations should be made 
daily until it falls to normal. The bowels should not be opened for 
4 to 7 days, an enema then being given Hectal injections of 4 to 8 fi. oz- 
(120 to 240 ml.) of normal saline containing 5% dextrose should be 
given ever)’ 4 to 6 hours, or a rectal drip may be used with a Slurphy 
vulcanite rectal nozzle, which allows free escape of flatus. Six to 8 pints 
(3-6 to 4*8 litres) of normal saline (0*85% sodium cliloride) and isotonic 
dextrose (5%) should be run in slowly everj' 24 hours, resting the bowel 
every other hour by interrupting the flow. Blood transfusion is required 
if the haemoglobin is below 40% (5*9 G. Hb.%), the systolic blood pres- 
sine bdow 90 mm. Hg., the pulse rate over 140, or the blood urea over 
100 mg. per 100 ml. One pint (COO ml.) of blood will increase the 
hemoglobin by about 10%, (1*3 G. Hb.%) and it should be raised to 
about 80% (11*9 G. Hb.%). By the drip method a 10% increase in 
hemoglobin should be aeWeved every 4 hours. If there is a history of 
previous severe hemorrhages, or if there is arteriosclerosis and the 
bleeding persists, an operation will probably be required. This should 
not be delayed until the patient is exsanguine, and a preliminary blood 
transfusion should be given before the operation. After 2 to 4 days, 
and when the bleeding has been arrested, as judged by absence of 
hcematemesis and by the general condition of the patient, 4 fl, oz. (120 
ml.) of balf*strength normal saline (0*42% sodium chloride) should be 
given by mouth every 4 hours for 24 hours. MUk feeds are now begun, 
first milk 1 fi. oz. (30 ml.), water 1 il. oz. (80 mb) and emuls. mag. ozid* 
80 m. (2 mL), every 2 hours and then milk 2 fl. oz. (60 ml.) every 2 
hours, gradually increased to 5 fi. oz. (150 ml.) every 2 hours. Tnc. 
belladon. 10 to 15 m. (0-6 to 1 ml.) is given before 8 feeds and ohve oil 
4 fl. oz. (15 ml.) alternately before 8 other feeds. A teaspoonful (4 G.) 
of the neutralising powder is given after 5 feeds, and a double dose at 
night. Feni et ammon, cit. 80 gr. (2 G.) should be given U.d. between 
feeds. The patient should now begin the routine treatment for gastric 
ulcer. 

Gastric cooling is sometimes used in cases of massive gastro-duodenal 
hsemorrhage. The stomach is washed out with iced isotonic solution, 
the gastric baUoon inserted, and the temperature of the cooling fluid in 
the balloon is kept at 0® to 10'* C. The body temperature is kept 
above 95" (35" C.) by heated blankets. The treatment is continued until 
the bleeding appears to have ceased for 24 hours. 

Routine Medical Treatment of Hrematemesis. In the majority 
of cases of baanatemesis the patient does better with early feeding 
with starvation. 


Gastric Div'erticula 

A diverticulum of the stomach is relatively uncommon. It is usually 
a congenital abnormality, and in the majority of cases is situated near 
the ca^a on the lesser curvature or posterior wall of the stomach. 
Clinical Findings. The patient may complain of epigastric discomfort 
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or pain, and of recurrent attacks of severe vomiting. Hcematemesis is 
rare. The diagnosis is made by X-ray examination. 

Treatment. K the symptoms are severe the diverticulum can be 
resected or invaginated. 

Carcinoma of the Stomach 

Etiology. The cause is unknown. Most recent statistics tend to 
show that carcinoma rarely develops from a chronic gastric ulcer. 
Chronic atrophic gastritis is an important predisposing condition. 
Carcinoma ventriculi is two to three times as common in the male as in 
the female sex. It is estimated that 4% of all adults die from it. 

Pathology. The following types are described ; 1. Scirrhous, a 
spheroidal celled carcinoma with much fibrous stroma. 2. Medullary 
or encephaloid, a spheroidal celled carcinoma with little fibrous stroma. 
8. Adeno-carcinoma, a columnar celled growth. Dual (kiss) adeno- 
carcinoma has been described occurring on apposing surfaces of the 
stomach. In the so-called Krukenberg tumour secondary deposits 
occur in the ovary. 4. Leather-bottle stomach or liniiis plastica^ a 
diffuse scirrhous growth. 5. Colloid, the growtli tends to spread to 
the omentum. 6. Malignant degeneration of a peptic ulcer. 7. Squa- 
mous celled carcinoma is rarely seen, and then it is at the cardiac end 
of the stomach. 

The growth is most often situated at the pylorus, then on the lesser 
curvature, near the cardta, on the posterior wall, or diffusely on the 
anterior wall. Adeno-carcinoma may occur as a stomal growth, follow- 
ing a gastro-enterostomy. Secondary carcinoma of the stomach is 
rare, the primary lesion usually being in the breast. 

Clinical Findings, The patient is often an adult male over the age 
of 40, He states that he has recently suffered from indigestion, a 
complaint formerly unknown to him or not noticed for several years. 
The earliest symptoms are usually abdominal discomfort or pain not 
definitely related to food and often present at night, followed by anorexia, 
nausea and, later, pain aggravate by food, heartburn, eructations, 
flatulence, vomiting which may be very persistent, regurgitation of 
mucus, general weakness, anstnio, constipation, loss of weight and 
difflculty in digesting solid food. In carcinoma of the cardia dysphagia 
is often the presenting symptom. In other cases the early symptoms 
suggest a duodenal ulcer, but without the typical periods of remission. 
Recurrent thromboses of veins in the may be an early symptom. 
Hcematemesis is a rare occurrence, but when present the vomit may show 
the typical coffee grounds appearance. I have, however, seen cases in 
which recurrent luematemesis was the only localising sjTnptom. The 
pain later becomes very severe. 

On Examination .* In early cases notliing abnormal can be found 
beyond epigastric tenderness. As the disease progresses cachexia 
becomes noticeable, a palpable tumour due to the growth may be felt in 
the epigastrium or left hypochondrium, and enlarged lymph nodes may 
be felt above the left clavide (Virchow's gland, due to spread along the 
thoracic duct), in the left axilla, and in the groins. Nodules may be 
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fell in the abdominal wall around the umbilicus. Tlic liver may be 
enlarged and irregular due to secondary deposits, and ascites may result 
from pressure of enlarged IjTnph nodes in the portal fissure. Rectal 
examination may reveal secondary deposits on the shelf of BJumcr. In 
any case in which the suspidon of gastric carcinoma arises, the following 
investigations should be carried out : — Opaque meal : Tliis may show 
a large filling defect due to the growth protruding into the stomach and 
giving rise to gastric stenosis, or in early cases it is due to an interference 
with the normal peristaltic wave at a certain spot in the stomach, as 
seen on the screen. In all cases the patient should be X-rayed in the 
Trendelenbu^ position to show up the fundus of the stomach. Frac- 
tional test meal : The typical findings are foul, dark resting stomach 
contents with some blo^ and high fermentation acid, but no free 
hydrochloric add. Subsequent spedmens show achlorhydria (absence of 
free hydrochloric add) which is at limes hUtaminc-fast, and the fermen- 
tation adds remain on the high side. Free hydrochloric add may be 
found in 80% of cases. Achlorhydria is probably due to pres-ious 
gastritis, and not to the growth involving the add-sccrcting area. The 
lactic add in the stomach contents results from fermentation and is not 
a specific product of the growth. Malignant cells may be found in the 
stomach washings. In some cases in which the X-ray diagnosis of 
carcinoma is doubtful, a definite diagnosis, cither positive or negative, 
can be made by gastroscopy. Occult blood in fajces: A specimen of the 
fseees should be tested for occult blood. The blood : There is usually 
severe anaaaia which may approximate to the penudous type, with 
some megalocytes and an occasional megaloblast, but the colour index 
is not usually above rmity. There is usually a Icucocytosis of 12,000 
per c . mm . or over. Secondary deporits in bone marrow may cause a 
leuco-erythroblastic anaemia. The sedimentation of the red cells is not 
necessarily raised. 

Dlfierentia] Diagnosis. The most important conditions to exclude 
are : Dyspepsia from other causes, including ulcers of the stomach and 
duodenum. Authors of text-boolcs a^ often blamed for only giving a 
picture of advanced and inoperable carcinoma of the stomach, "it 
should be suspected in all cases of digestive disturbances which do not 
quickly yield to adequate treatment. In all cases of doubt, full investi- 
gations, as described above, should be carried out. Even then in some 
cases the dia^osis remains uncertain and can only be established by 
biopsy . Carcinoma of the stoma<^ does at times occur in young adults, 
so it cannot be excluded on the ground of age alone. Fmiicious Ang»mm ; 
A blood and bone marrow examination should exclude pernicious 
anaemia, in which an achylia gastrica (absence of hydrochloric acid and 
pepsin) is almost always present. Splenic anaemia * A swelling in 
the left hypochrondrium associated with a haematemesis and 
may sngg^ an enlarged spleen, and splenic anaemia. The opaque meal 
usually serves to difierentiatc. A gumma of the stomach; Ihe 
^assennann reacUon will help to exdnde this, and if positive the 
response to vigorous anti-sypMiitio treatment affords further con- 
firmatory eridence. 
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Course and Complications. Death usually occurs within 6 to 
12 months from the date of diagnosis, unless early surgical inter- 
vention proves successful. Complications include dilatation or rupture 
of the stomach, gastro-colic fistula, jaundice due to obstruction of the 
bile or hepatic ducts by secondary deposits, ascites, left pleural effusion 
and thrombosis of the femoral vein. 

Prognosis. This is usually hopeless imless early operation has been 
performed. Only about 10% survive resection for 5 years or over. 
Malignancy is greatest in poorly differentiated tumours. Pol 3 rpoid 
tumours grow more slowly than do infiltrating ones. 

Treatment. If the investigations point to early carcinoma, 
laparotomy should be performed and the growth removed surgically if 
possible, or radium may be applied locally. Operation in the presence 
of clinical evidence of metastases, such as enlarged l)miph nodes or liver, 
is not justifiable except to relieve pyloric obstruction. Deep X-ray 
treatment does not effect a cure. 

Medical treatment consists in : — ^Diet : The patient should be given 
what he fancies. If there is gastric obstruction liquids or semi-solids 
only should be allowed. Gastric lavage : In cases of pyloric obstruction 
which are not operated on, the stomach should be washed out with 
sodium bicarbonate solution, 60 gr. (4 G.) in 20 fi. oz. (600 ml.), daily or 
more frequently, using a rubber tube. Drugs : These are required for 
pain. Nepenthe 20 to 80 m. (1*2 to 2 ml.) t.i.d, may be given by mouth 
combined with aspirin 10 to 15 gr. (0’6 to 1 G.), or chlorpromazine 
(Largactil) 25 mg. tab. t.i.d. Pethidine hydrochlor, 100 mg., methadone 
(Physeptone) 10 mg. or phenadoxone (Heptalgin) 10 mg. may be injected 
intramuscularly two or three times a day. These drugs can also be 
given in tablet form by mouth, but are not then so efficacious. The 
tablets contain pethidine hydrochlor. 50 mg., Thyseptonc 5 mg., and 
Heptalgin 10 mg. To seciu-e sleep hypodermic injections of morphin. 
sulph. J to 1 gr. (16 to 60 mg.) or Omnopon ^ gr. (20 mg.) arc usually 
required. The antemia usually improves temporarily with vitamin 
treatment (as for pernicious anxmio, sec p. 526). 


Sarcoma of the Stomach 

It is stated that about 1% of malignant growths in the stomach are 
sarcomatous. Growth is rapid. The age incidence is usually between 
80 and 40. Clinically the condition can only be distinguished from 
carcinoma by operation. Secondary metastatic sarcoma may occur 
in the gastric wall. 


Benign Tumours, €>*515, and Foreign Bodies in the Stomach 
These include ; Polypus (adenomatous tumour), fibroma, myoma, 
adenomatous cyst, hydatid cj’st and hair balls (trichobezoars). In 
gastric pol 3 q)osis, the tumours arc composed of hj’pcrtrophicd mucous 
membrane. The swellings arc globular and arranged in rows in the 
transverse axis of tlie stomacli. The sjTnptoms arc usually due to 
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bleeding, ulceration or obstruction. There may be a Hstory of dyspepsia 
forseveral years. Intermittentpyloricobstruction occiirs in about 10% of 
cases. The barium meal shows a tj’p^cal mottled appearance, those areas 
not showing the shadow of barium being occupied by the polypi. The 
barium meal should alwaj'S be repeated after washing out the stomach, 
to make sure that the appearances are not caused fay food residue. 

The treatment of these tumours is surgical. 

Tuberculosis of the Stomach 

The stomach is very rarely affected by tuberculosis. An ulcer may 
occur secondary to pulmonary tuberculosis or miliary tubercles may be 
found in the mucous membrane. 

Syphilis of the Stomach 

A gumma may cause pyloric obstruction, hour>glass constriction or 
ulceration. Clinically it simulates peptic ulcer or carcinoma, but the 
Wassermann reaction and the response to anti-syphilitic treatment 
establish the diagnosis. Some cases of linitis plasiiea are thought to be 
syphilitic in origin. 

Treatment The patient should be given a course of anti-syphilitic 
treatment (see p. 600). 


THE INTESTIKES 
Duodenal Ulcer 

DefiLnition. A peptic ulcer in the duodenum. 

Etiology. The xmderlying causes are the same as for gastric ulcer 
(see p- SI), A duodenal diathesis is credited by some, characterised 
by a hypertomc, hypersecreting and rapidly emptying stomach. There 
is a distinct familial incidence- Preditposing causes: 1, Sex: This 
disease is four times as common in men as in women. 2. Age : The 
usual age period is between 30 and 50 years. 8. Smoking ; The 
effect of this is doubtful, as in a series of over 400 cases, over 80% were 
non-smokers. 4. Duodenal ulcer appears to be more common in blood 
group 0 patients. 

Pathology. The ulcer is generally situated within an inch (25 mm.) 
of the pylorus. Various stages may be found, as with a gastric ulcer. 
The pain is considered to be due to pylorospasm. 

Cl ini ca l Findings. The patient is usually a middle-aged male, who 
gives a history of discomfort, later succeeded by pain in the upper 
abdomen. The pain occurs periodically, lasting for a week or longer, 
with intervals of relief for several weeks or months. These relief 
periods shorten as the disease progresses. The pain b often localised 
by the finger to a spot in the epigastrium just to the right of the mid-line. 
It may radiate through to the back, neap the inferior angle of the right 
scapula. The pain is related to food, in that it occurs about 8 or 
4 hours after a meal, and tends to wake the patient at about 2 ajn. 
It is temporarily relieved by taking more food (" himger-p^ ”) and 
by alkalis. The patient may say that an attack has followed some 
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dietetic indiscretion. The appetite is usually good, but the bowels are 
constipated. In some cases, especially with an acute ulcer, melsna, 
hsematemesis or perforation may be the first indication of a duodenal 
ulcer. 

On Examination : The patient generally is not wasted. A tender 
spot may be found in the epigastrium, in the subcostal plane, about 
inches (3'76 cm.) to the right of the mid-line. The upper part of the 
right rectus muscle is then somewhat on guard. In order to diagnose a 
duodenal ulcer further tests are essential. They are : — ^An opaque meal : 
The stomach is usually of the hypertonic type and empties rapidly. 
Irregularity of the duodenal cap may be seen, or an ulcer crater in one 
wall, with a niche due to spasm opposite. If there is pyloric stenosis 
there is delay in stomach emptying. The fractional test meal : There 
may be no abnormality, but if the ulcer is at the “ hurry ** stage, there 
is a high climbing acid curve, due to pyloric spasm and rapid empt3dng 
due to violent gastric contractions. If there is pyloric stenosis the high 
acidity persists, with delay in stomach emptying. The occult blood test : 
The feces usually give a positive occult blood test, if active ulceration 
is present. 

Differcntfal Diagnosis. Ufany cases of duodenal ulcer are atypical. 
A gastric and duodenal ulcer may coexist, as demonstrated by X-rays. 
The symptoms may be those of gastric ulcer, whereas the X^roy 
examination indicates an ulcer m the duodenum. The duodenal 
symptoms may be due to duodenitis, or reflex, associated with chronic 
cholecystitis, appendicitis or renal lesions. The symptoms may be 
typical of cholecystitis, although the gall-bladder is normal and a 
duodenal ulcer is present. Duodenal adhesions may cause an X-ray 
deformity of the duodenal cap. 

Course and Complications. There are yarions possibilities when a 
duodenal ulcer exists. They are : — Complete recovery without further 
symptoms, or, in healing, pyloric stenosis may develop with progressive 
vomiting. Progressive ulceration, with ndbesions. Perforation : This 
may be a minute leak with very localised peritonitis, or a subphrenic 
abscess or generalised peritonitis may ensue. Haimorrhoge. Chronic 
pancreatitis is met wdth in some cases. Duodenal ulcers do not become 
malignant. 

Prognosis. This depends upon early recognition and adequate 
treatment. There is, however, a tendency to recurrence. 

Treatment. The medical treatment is identical with that detailed for 
gastric ulcer (see p. 80). Surgical Treatment, Gastro-enterostomy is 
necessary for organic stenosis. Gastro-enterostomy alone is contra- 
indicated when the gastric acidity is high, owing to the risk of sub- 
sequent development of anastomotic ulcer. In such cases a gastrectomy 
of the acid-bcaring portion of the stomach should also be performed. 
Post-gastrectomy sjmdromes include; — ^1, Dumping. 2. DittJe stomach 
sjTidrome. 0. Intestinal hurry. 4. Steatorrhoca. 5. Afferent or efferent 
loop syndrome. Later, patients may develop ansemia, undemutrition, 
osteoporosis and osteomalacia. An alternative operation is vagotomy 
combined with pylorectomy. 
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The Dumping S>'ndromc 

Tius name is applied to a group of symptoms vrhich may occur after 
partial gastrectomy or gastro-entcrostomy. The more octcnsive the 
resection of the stomach the more likely is dumping to occur. 

The symptoms begin suddenly, dther during or shortly after a meal. 
They include epigastric fulness, nausea, a generalised unpleasant 
sensation of warmth, cold sweats on the face, and palpitations. There 
may also be borborygmi and diarrhoea, severe muscular weakness, 
drowsiness and syncopal attacks. The epigastric fulness is probably 
due to distension of the jejunum ; rapid absorption of sugar from the 
duodenum may cause hyperglycaemic shock, and muscular weakness 
may result from a fall in the blood potassium Icveh The dextrose 
tolerance test may show a lag curve and the hyperglycaimic symptoms 
may be relieved by tolbutamide 0*5 G. tab. once or twice daily a.c. 

Duodenal Obstruction 

Etiology. Acute Jhicdcned Obstrudion. This may occur as part of 
the mechanism resulting in acute dilatation of the stomach. 

Chronic Duodenal Obstruction. This may result from : — 

1, Progressive duodenal stenosis, associated with an ulcer. 

2. External pressure, due to adhesions to the gall-bladder, 

8, Visceroptosis, which may be confined to the duodenum. 

Chronic Duodenal Deus 

Etiology, The most common cause is compression of the third part 
of the duodenum between the superior mesenUric artery and the aorta, 
Jlegaduodenum secondary to agangllonosis of Auerbach’s plexus is a 
I)osable cause. 

Clinical Fin ding s. The patient may experience no symptoms, the 
dilated duodenum being discovered on routine X-ray examination. In 
other cases there are periodical attacks of illness, characterised by 
cpigastricdiscomfort,gastricflatulencei which is succeed in some cases 
by severe pain in the epigastrium to the right of the mid-line, with 
vomiting of large quantities of bile-stained fluid. In the intervals 
between the attacks the patient may feel perfectly well or sufler from 
malaise and headache. The diagnosis is established by a barium meal. 
Cholecystitis may occur as a complication. 

Treatment Sledical treatment consists in washing out the 
duodenum with a duodenal tube. Duodenojejunostomv is the most 
effective treatment. 


Duodenal Dl>*eTticala 

These are occasionally met with. They often cause no symptoms 
and are discovered on X-ray examination. In some cases perristent 
symptoms are present, such as epigastric discomfort 1 to 2 hours after 
food, flatulence, nausea and vomiting. The diverticula occur most 
often in the second part of the duodenum, on its concave side where the 
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vessels enter and there is no peritoneal coat (sec diverticulitis, p. 40), 
Less often the diverticulum arises from the convexity of the curve (sec 
Fig. 2). 


Carcinoma of the Duodenum 

This is a rare disease. It may start near the ampulla of Vatcr, or 
extend down the bile duct to the duodenum from a primary growth in 
the gall-bladder, or invade the duodenum from a carcinoma of the head 
of the pancreas. 


Duodenitis 
( Prolo-dtiodcnhis) 

Definition. Tnilammation of the supra-papillary portion of the 
duodenum. 

Etiology. Duodenitis does not form a definite clinical syndrome, 
hut it may occur as an early stage of a duodenal ulcer or of catarrhal 
jaundice. It may also be associated with a kink at the duodeno-jejunal 
flexure. 

Clinical Findings. The patient may complain of pain in the 
epigastrium relieved by food. 

On Examinaiion / Tenderness may be found over the duodenum. 

Treatment. This varies with the associated lesions. 


Jejunal and Gastro-jejunal Ulcers 

Etiology. Jejunal or gastro-jejunal ulceration (anastomotic 
ulcer) occurs as a complication of gastro-enterostomy p^ormed for 
duodenal ulcer in about 1 to 2% of all such operations. It is very 
rare after a gastro-enterostomy for gastric ulcer. It is met with therefore 
chiefly in males, the important factor being the hyperchlorhydria. 

Pathology. The ulcer is usually single ; it may occur at the site 
of anastomosis (gastro-jejunal) or in the efferent loop of the jejunum 
(jejunal), usually within an inch (25 mm.) of the anostomosis. 

Clinical Findings. The symptoms resemble those of duodenal ulcer. 
They may appear directly after the operation, or be delayed for os 
long as 17 years. The pain is usually located to a point just to the 
left of the umbilicus. Examination under X-rays with an opaque 
meal demonstrates a tender spot in the jejunum. 

Course and Complications. Perforation may occur, with general 
peritonitis or the formation of a gastro-jejuno-coUc fistula. Erosion of an 
artery may result in severe hasmorrhage. 

Prognosis. Jejunal ulcers, if untreated, do not heal spontaneously. 
TTi is a tendency for recurrence after medical or surgical treatment. 
fTTiPut. Prophtjlactic. Vagotomy or portial gastrectomy, com- 
T^vlnrectomy or gastro-enterostomy, should diminisli the 
bmed ulcer. Gastro-enterostomy is contra-indicated 

mciacnce ot an the rate of stomach emptyiag rapid, 

when the gastric ac onastomotie ulcer. In patients over 

owing to the nsK of 1 adhere strictly to medical treatment, a 

the age of 50, '^no vri 



46 


THE ALIMENTABY SYSTEM 

short-circuiting operation mny be performed, opart from stenosis. This 
is because tlie gastric acidity tends to fall after the age of 50. 

CuTolive. A strict course of medical treatment, ns for gastric ul<^, 
should be tried. If this fails, operative treatment consists in excision 
of the jejunal ulcer and undoing the gastro*enterostomy. providing that 
the original duodenal ulcer has healed. Partial gastrectomy and vagot- 
omy may also be required. 

Gastro-Colic Fistula 

Etiology. A gastro-colic fistula may follow the formation of an 
anastomotic ulcer which has developed after a gastro-entcrostomy. 
In other cases carcinoma of the stomach may spread directly to the 
colon. 

Clinical Findings. The principal symptoms are diarrheea occurring 
2 to 8 hours after food and during tlie night, with eructations having a 
fcccal odour. On Examinaiion : There is usually loss of weight. An 
excess of fat is generally present in the stools, the fat splitting being 
normal. Further signs of deficient intestinal absorption ore a low blood 
calcium content and a megaloblastic aniemia. These findings resemble 
those of sprue, but with gastro-coKc fistula there is generally hyper- 
cblorhydria and in sprue hypochlorhydria. The diagnosis b best 
confirmed by a barium enema. 

Treatment. This b surgical for cases due to gastric ulcer, but for 
those due to malignant disease only symptomatic treatment is available. 

Intestinal Diverticula 
Definition. Pouches in the intestine. 

Etiology. This is unknown. Diverticula occurring in the small 
intestine may in some instances have a congenital origin, but usually 
they are only recognisable in adult life. Meckel’s diverticulum is a 
congenital abnormality of the ileum. Diverticula ere slightly more 
common in males ; they occur especially after the age of 40, but are 
not notably associated with obesity 

Pathology. A congenital diverticulum carries with it all the coats 
of the intestine. The acquired variety herniates through the muscular 
coat, and consists of the raucous membrane and the serous layer ; an 
outer fibrous coat may form. In the large intestine the diverticula 
are often extruded into the appendices epiploic®, so that they are not 
visible externally until the fat b removed. They then appear as 
blubh-black sacs, the colour being due to the fecal contents showing 
through their thin wall. Their necks may be constricted so that the 
contents cannot escape. In the intestine diverticula are found 
occasionally in the duodenum, rarely in the jejunum and ileum, and 
commonly in the large intestine. They are most often present in the 
pelvic and descending colon, very rarely in the ascending colon, but 
they may occur in the appendix and rectum. They are usually multiple 
in the large intestine. 

Three stages are described in Uieir formation : I. A predivertfcular 
stage. There is locaUsed weakening of the mucous membrane ond 
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hypertrophy of the circiilar musde of the intestine, 2. Diverticulosis. 
Here developed diverticula are present, but they are not inflamed. 
8. Diverticulitis. Inflammation is present in the neck of the diverti- 
culum and in the neighbouring intestine. The lumen of the neck is 
usually obstructed with faeces. 

Clinical Findings. A history of constination is only obtained in 
about half the cases. 

In the prediverticular stage there are usually no symptoms unless 
constipation is present. X-ray examination with an opaque meal or 
enema shows an area localised to one part of the intestinal wall, where 
the normal haustra are replaced by a series of convex irregularities. 
These areas may be tender on palpation at the X-ray examination. 
With diverticulosis there may be no symptoms, or such symptoms as 
frequency of micturition, pain in the left lower abdomen, intestinal 
flatulence, diarrhoea or constipation, and discomfort after defecation may 
be complained of. Abdominal examination yields no information. X-ray 
films show the established diverticula, which may remain filled after 
the intestine has emptied (see Fig. 3). Wlien diverticulitis is present the 
symptoms are more definite ; there may be periodical attacks of fever, 
with leucocytosis and abdominal pain, usually in the left lower abdomen. 
The occult blood test on the faices may be strongly positive. 

A sausage-like tumour may be palpable in this site. The bowels never 
feel to be properly emptied ; frequency of micturition may occur 
especially after defscation. The opaque meal or enema reveals the 
characteristic appearances. The aftcctcd portion of intestine is fixed 
and thickened and spikes may project from the wall like a pallisade. 
These do not alter in position in serial films although the intestine 
above and below may contract forcibly. In about 70% of cases of 
diverticulitis arthritis of the lumbar vertebric is found by X-rays, 
and there may be severe pain in the back. 

Differential Diagnosis. Diverticulitis may be mistaken for left-sided 
appendicitis, actinomycosis of the intestine, salpingitis or carcinoma, 
llie diagnosis can only be made by a competent radiologist. 

Course and Complications. The course is usually slowly progressive. 
Complications include ; “Pistol-shot” perforation in which a stercolith 
is suddenly forced through the diverticulum. Inflammatory perfora- 
tion, with localised or generalised peritonitis. Intestinal obstruction. 
Vesical fistula, air and feces appearing in the urine. Vaginal or colic 
fistulffi. Carcinoma is a very rare sequela. 

Prognosis. This Is good in diverticulosis and the early stages of 
diverticulitis, providing adequate treatment is given. Death may 
occur from perforation, obstruction or fistula formation. 

Treatment. In the acute attadcs of diverticulitis the patient 
should be put to bed, rectal injections of 4 to G fl. oz. (120 to 180 ml.) of 
warm olive oil are given at night, and a saline colonic washout of 1 to 2 
pints (0*0 to 1‘2 litre) of nonnal saline in the morning. The washout is 
given as follows : The saline is warmed to 102® F. (88-0* C.) and run in 
through a fimnel and No. 10 soft rubber catheter. The catheter is 
injected for 2 to 3 inches (5 to 7*5 cm.) into the rectum, with the patient 
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lying in the left lateral position. The funnel is held 12 inches {80 cm.) 
above the anus. The fluid is run in slowly, the patient taking deep 
breaths. The patient is then assisted into the knce-clbow position 
and after a few minutes lies in the right lateral position. He sho^d 
retain the fluid as long as possible. For lesser degrees of diverticuhtis 
and for diverticulosis or the prediverticular stage, treatment consists in 
colonic washouts with saline, as above, every other day for several weeks, 
and later twice a week for several months. These must be adequately 
given to run round a!i the colon. A low residue diet, as for ulcerative 
colitis, should be used and all irritant articles of food avoided. Liquid 
paraffin in doses of 120 m. (8 ml.) twice or three times a day after meals, 
or I-so-Gel granules, two tcaspoonfuls (8 G.) twice a day with meals, 
should be given to keep the motions soft. Operation is required for 
perforation or obstruction. 

Regional Ileitis 

{Crohn*s Disease. Regional Enteritis) 

Definition. A subacute or chronic necrotising end cicatrising 
inflammation affecting most frequently the terminal ileum. 

Etiology. Various causes have been suggested. These include 
tuberculosis, sarcoidosis, amcebicand bacillary dysentery, foreign bodies 
in the intestine, the virus of lymphopatbia venereiun, acute mesenteric 
lymphadenitis and trauma. None of these suggestions have been 
substantiated and the cause remains unknown. Predisposing causes : 
1. Age : The majority of cases occur in the third decade. 2. Sex : 
Males are affected more frequently than females. 

Pathology. There is a non-specific mflammation affecting usually 
the terminal ileum. There is a progressive granulomatous lymphangitis 
in the intestinal wall and in the mesentery. The granulomatous tissue 
may show giant cells, which may cause confusion with tuberculosis and 
sarcoidosis. The disease may spread upwards to the jejunum, or down- 
wards to the rectum and anus. The wall of the ileum is cedematous and 
tluckened, the lumen is much reduced and the mucous membrane is 
partially destroyed. Deep idcers occur between areas of hypertrophied 
mucous membrane. Fistulas may form between adjacent loops of 
intestine, into the bladder, into or around the rectum and through the 
abdominal wall. The latter are becoming much more rare. 

Clinical Findings. The disease usually begins insidiously with 
periodical attacks of diarrhoea and malaise. A perirectal or rectal 
fistula may be the first complaint. Abdominal pain, usually in the right 
iliac fossa, is present in about 60% of cases. The pain is often relieved 
by defecation. 

On Examination : The fingers are clubbed in about 2% of cases. A 
tender mass may be felt in the right iliac fossa. There is often a low- 
grade fever. The stools may contain liquid mucus and a little blood, 
but never pus. Progressive cases show increasing weakness, and 
psycho-neurotic symptoms may be marked. In some cases the disease 
has an acute onset resembling that of acute appendicitis. A barium 
meal shows the characteristic “ string sign ’* of Kantor. This is a thin 
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irregular linear shadow running from the last filled loop of the ileum, 
through the area of the filling defect to the ileo-cascal valve. The 
disease may spread from area to area of the small intestine, leaving 
normal segments in between. In this way the “ skip lesions ” and 
“ skipped areas ” are produced (see Fig. 4). 

Couree and Complications. Spontaneous remissions may occur for 
years, hut the course is usually progressive, the remissions becoming 
shorter. The most important complications are perforation and 
hemorrhage. 

Differential Diagnosis. A characteristic “ string sign *’ may also be 
met with in hyperplastic ileo-cjecal tuberculosis, carcinoid of the ileum, 
endometriosis of the ileum, enterogenous cysts around the ileum, or 
actinomycosis. It may be mistaken for acute appendicitis. 

Prognosis. Spontaneous cure occurs in about 5% of cases. 

Treatment. ^ledtcal treatment consists in a low residue diet, and the 
administration of vitamin Bj* (cyanocobalamin). Sulphonamides, 
penicillin and streptomycin have no specific effect. Corticosteroids may 
be used cautiously for the treatment of dlarrhcea, arthritis or erythema 
nodosum. Potassium loss must be remedied. Surgical treatment offers 
hope of improvement in perhaps 80% of cases, but recurrence of the 
disease is very probable. Surgery is necessary in obstruction and with 
fistula formation. 

Appendicitis 

Definition. Inflammation of tbe appendix. 

Etiology. The cause is not definitely known. In some cases it 
may be due to invasion with micro-organisms, such as streptococci and 
the E. colt, rarely with the Sireptoihrix adinoinyces or the Mycohacterium 
tuberculosis {B. tuberculosis). The organisms enter the appendix from 
the intestine or from a near-by inflamed organ ; in some cases they may 
be blood-borne as from a distant focus in the tonsils or teeth. Internal 
mechanical obstruction from hardened fseces (stercoliths or enteroliths), 
from pips in food or from thread worms, or external obstruction from 
bands may also lead to nppendidtis. Predisposing causes: 1. Age: 
Chiefly between 10 and 40 years, 2. Sex; Males predominate slightly. 
8. Kace: Especially common in civilised countries. In some cases a 
familial incidence can be traced. 

Pathology. The appendix is acutely inflamed, with hypercemia of 
the mucous membrane and a dull appearance of the peritoneal coat, 
or it is enlarged and dilated, or the mucous membrane is ulcerated. 
The appendix may be filled with pus, or it may be gangrenous, or 
perforated, with local or general peritonitis. In chronic cases it 
may be distorted and boimd down by adhesions, and the lymph 
nodes at the appendix root and in the ileo-carcal angle enlarged. 
In actinomycosis the appendix and cajcum are frequently involved 
and the disease spreads to the peritoneum, abdominalj'wall and 
liver. 

Clinical Findings. Acute appendicitis is a sxirgical complaint, and 
will not be considered in tliis book. Chronic appendicitis frequently 
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causes difficulty in diagnosis. It may follow an acute attack of appen- 
dicitis or more often develop insidiously. The patient complains of 
periodical attacks of pain in the right lower abdomen or around the 
ximbilicus, of a griping nature (appendicular colic), and there may be 
naxisea, vomiting, constipation or diarrhoea. In the intervals the patient 
is usually welL In other instances he suffers from chronic ill-health 
(appendicular dyspepsia), with such symptoms as r^rring nausea, 
anorexia, constipation, fulness after meals, and pams in various parts 
of the abdomen. A momentary sharp stabbing pain may be felt in the 
right iliac repon on walking. Frequency of micturition may be noticed 
if the appendix irritates the bladder. A focus of infection in tee appendix 
may be the causative factor in such lesions as gastric or duodenal ulcer, 
cholecystitis or infective arthritis. 

On Examination .* In a well-marked case tenderness can be elicited 
on firm pressure over lIcBumey’s point (the junction of the outer and 
middle thirds of a line drawn from the umbilicus to the right anterior 
superior iliac spine). The pain elicited may be referred to the xunbilicus. 
In other cases this tenderness can only be demonstrated when the 
appendix is filled with barium and palpated while it is visualised with 
X-rays. There is often slight rigidi^ of the right lower rectus muscle. 
Occasionally the appendix lies in an abnormal situation, such as in the 
peWs, when it may be tender on rectal or vaginal examination, or it 
may be retro-csecal, or under the right costal margin, or even on the 
left side of the abdomen, if the viscera are transposed. The temperature 
is at times slightly raised. In a doubtful case inflation of the large 
intestine through a rectal tube may cause pain in the appendix region 
(Bastedo's sign). Ulceration of the mucous membrane of the appendix 
will account for the presence of occult blood in the fseces. 

Differential Diagnosis. Chronic appendicitis mxist be differentiated 
from intestinal colic, intestinal angio-neurotic cedema, pyelitis, a 
gastric or duodenal ulcer, chronic cholecystitis, biliary colic, renal 
colic, a growth near the cscum, Oeo-cscal tuberculosis, regional ileitis, 
chronic salpingitis or oophoritis, or enlarged lymph nodes (usually tuber- 
cidous) in the right iliac fossa. The urine should always be examined 
microscopically to exclude the presence of organisms. An X-ray 
examination of tee abdomen will help to exclude a stone in the 
gall-bladder or kidney or calcified abdomizial lymph nodes. An opaque 
meal helps to eliminate the possibility of a gastric or duodenal ulcer, 
and a tender appendix may be palpat^ under the screen as mentioned 
above. If the appendix fills with Inrimn, it is usually possible to deter- 
mine whether or not it is fixed by adhesions ; if the appendix does not 
fill, there is evidence that the lumen is occluded, and further ileal or 
carcal stasis is suggestive of chronic appendicitis. A cholecystogram 
helps to exclude cholecj'stitis. It is often impossible to diagnose ileo- 
cecal tuberculosis without an operation, but in some cases pulmonary 
tuberculosis is also present. A lump may be palpable on abdominal 
examination, which can be mistaken for carcinoma. 

Course and Complications. Chronic appendicitis is characterised 
by recurrent attacks of pain or dyspepsia ; ultimately an attack of 
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acute appendicitis may develop. In other cases the attacks gradually 
cease, perhaps owing to permanent obliteration of the lumen. Com- 
plications include : Abdominal adhesions, perforation, peritonitis, gastric 
or duodenal ulceration, cholecystitis and colitis. 

Prognosis. This is always uncertain. 

Treatment. A chronically inflamed appendix which is causing 
symptoms should be removed surgically, unless £m operation is contra- 
indicated by some coexistent disease. Appendicular colic may some- 
times be relieved by the administration of tnc. belladon 10 to 15 m. 
(0-6 to 1 ml.) t.d.s. a.c. The treatment of actinomycosis is described on 

p. 608. 

Irritable Colon 

{Miico-meinbTarKms Colic. Cohn Spasm. Muco-memhranous Colitis, 
Mucous Colitis) 

Etiology. In many cases irritable colon is considered to be a psycho- 
somatic disease in which, as the result of an anxiety state, there is inco- 
ordination of colonic movements. In some instances there may be an 
allergic basis, others follow the prolonged use of cathartics or enemata. 
In one of my cases it resulted from eating coarse bread. Predisposing 
causes : 1. Age : Usually over 20. 2. Sex : Females predominate. 
8. Nervous instability is often present. 

Pathology. Often no changes are found post-mortem in the mucous 
membrane of the colon, but a true inflammatory or granular colitis 
may be present. 

Clliflcal Findings. The patient is usually a middle-aged woman, 
who complains of passing mucus in the motions. She is frequently 
constipate, but there may be periodical attacks of diarrhoea. In some 
cases there are attacks of constipation followed by abdominal colic, 
after which mucus is passed. There may also be abdominal discomfort 
or pain, generally in the left iliac region. 

On Examination : The patient is usually, but not invariably, of a 
nervous type, introspective, with her thoughts concentrated on her 
motions. She is thin and the tongue is somewhat furred. The descend- 
ing colon is palpable if it is in spasm or if the patient is constipated, 
and it may be tender. The motions ore usually constipated and the 
mucus may be passed as long whitish strips, or os a tubular intestinal 
cast, or in balls. K the rectum is involved there is frequent tenesmus, 
with passage of mucus. Some blood is nt times present in the motions. 
The motions may also contain yellowish b^o^vn granules of intestinal 
sand, composed of calcium salts of palmitic, stearic and phosphoric 
acids, with urobilin. There may be n low grade of pyrexia, such as a 
temperature of 09® to 100® P, (87*2® to 87*8®C.) in the evenings. Sig- 
moidoscopy : An excess of mucus is seen covering the mucous membrane ; 
no ulceration is present, but in some cases the mucous membrane appears 
inflamed or polypoid. 

DiiTerential Diagnosis, ibritablc colon has to be difTcrentmted from 
colitis associated with carcinoma of the colon or diverticulitis and from 
ulcerative or catarrhal colitis. The diagnosis is established by tlie 
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history of the mucus in the stools, the sigmoidoscopic and barium 
enema findings, the latter shouring no evidence of a grovrth. 

Course and Complications. The disease is very chronic, and often 
is present for many years. 

Prognosis. Cure is often difficult to effect, and a relapse is not 
infrequent after cases have much benefited by a course of rigid 
treatment. 

Treatment. The patient should be put to bed in severe cases, or for 
the purpose of investigation. The patient’s anxieties and fears should 
be relieved as much as possible by a frank discussion of the nature of 
the illness. The constipation must be relieved first by rectal injections 
of 2 to 4 fl. oz. (60 to 120 ml.) of warm olive oil, which are later increased 
up to 10 fl. oz. (300 mL). This is retained during the night and foUowed 
by an enema of warm normal saline in the morning. Liq. paraffin 60 to 
240 m. (4 to 16 mb), is also given ti.d. p.c. Intestinal spasm is combated 
by a mixture contmning Tnc. belladon. 5 to 10 m. (0‘3 to 0*6 ml.) sod. 
brom. 5 gr. (0'3 G.), sod. bicarb. 10 gr. (0*6 G.), sp. chlorof. 7 m. (0*45 
mh), aquam ad | fl. 02 . (15 ml.). ^ fl. oz. (15 mb) t.d.s. a.c. 

The diet must not be irritating ; no foods leaving residue should be 
eaten j no salads, sldns of fruit or fish, or pips roust be taken. 

Colitis 

Deflnitioa. The term colitis includes inflammation and degeneration 
of the mucous membrane of the colon, and some conditions associated 
with excessive secretion of mucus. The following varieties are described: 
Acute catarrhal. Qmmic catarrhab inceTative. 

Acute Catarrhal Colitis 

Etiology. Acute catarrhal colitis may occur as a part of acute 
gastro-ententis (see p. 24), sometimes due to an infection with the 
KUbsiella pTieumonice (Friedl^der’s bacillus), to influenza, or to drugs 
such as colchicum, or it may be associated with such diseases as typhoid 
fever, intestinal tuberculosis, dysentery, an intestinal neopla^, or 
UTssnia. 

Clinical Find ings . The patient complains of diarrhcea, and the 
stools contain mucus, and at times bright blood. There is usually some 
abdominal colic and the temperature may be raised, 

Ti^tmcnt. Tlus varies with the cause, and is as described under 
the diseases with which it is associated. 

Chroitic Catarrhal Cofltis 

Etiology. Chronic catarrhal colitis may be a sequela of acute 
catarrhal colitis, or of dysentoy, or it may result from the misguided 
habitual use of purgatives. 

Clinl^ Findings. The motions are loose, frequent and contain 
some bright blood and mucus. 

Treatment. This again varies with the cause. In general a diet 
should be taken which is free from irritants (see p. 54). Liquid 
paraffin 60 m. (4 mb) should be taken t.d.s. p.c., and if there is pain due 
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to spasm of the colon, a mixture containing tnc. belladon. 7 to 10 m. 
(0*45 to 0‘6 ml.) t.d.s. a.c. usually affords relief. An abdominal belt 
should be ■worn, as the condition is made worse by chill. 

Ulcerative Colitis 

Definition. A chronic affection of the colon, characterised by 
ulceration of its mucous membrtme. Ulcerations due to dysentery, 
tuberculosis, syphilis and typhoid fever are not included under this 
heading. 

Etiology. The cause is not known ; by some it is believed to be 
due to dysentery or pseudo-dysentery bacilli or to some undiscovered 
infective agent. In some cases psychological factors appear to be of 
importance, and stress has been laid on the dependent personality of 
the patient. It may be associated with hypersensitivity to food, such 
as milk, gluten and wheat, or perhaps it is an autoimmune disease. 

Pathology. The ulcers are superficial and chiefly situated in the 
pelvic colon. 

Clinical Findings. The patient is usually an adult, who complains 
of diarrhcca which gradually becomes worse. The onset may be quite 
sudden without any emotional disturbance, or it may follow a period 
of worry, or be associated with over-conscientiousness in work. There 
Is often abdominal discomfort or pain, in the left iliac region. If the 
lesions are low down there is also tenesmus. 

On Examination : The patient is usually wasted and anaemic, and 
there may be a low-grade pyrexia of 99® to 100® F. (87*2® to 87*8 C.) 
The sedimentation rate of the red celts is usually increased. The stools 
are loose and contain mucus, bright blood and at times pus. They may 
occur up to 10 or 20 times in the 24 hours. Sigmoidoscopy reveals a 
swollen xind red mucous membrane, with a mucoiis exudate; supsTScisH 
ulcers may be seen, especially on swabbing away the mucus, Ih 
advanced stages X-ray examination with a barium enema shows the 
colon as a rigid, narrow tube, the haustrations usually being absent. 

Differential Diagnosis. Ulcerative colitis must be differentiated 
from a growth in the colon, from mucous colitis, dysentery and 
pernicious ansmia. If there is a growth, it may be seen with the 
sigmoidoscope, or if situated higher up, mucus and blood may be seen 
coming down the colon, the lower part of the mucous membrane 
appearing healthy. In clironic dysentery the bacilli can usually be isolated 
from a swab taken from an ulcer, tiirough the sigmoidoscope. The 
blood count serves to differentiate pernicious anismia. 

Course and Complications. The disease tends to run a very chronio 
course. Complications include polyposis or stricture of the colon, 
peritonitis and arthritis which often affect the sacro-iliac joints and the 
spine. In some cases carcinoma may develop in the colon. The liver 
may be affected, with pericholangitis, interlobular hepatitis or cirrhosis, 
and renal amyloidosis may develop. 

Prognosis. This is usually grave, prolonged treatment for montlis 
or years is necessary to effect arrest of the disease, and even then relapse 
is liable to occur. 
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Treatment The patient should be put to bed, and an enquiry made 
concerning psychogenic causes. An understanding physician may do 
much good by tactful reassurance and encouragernent. The diet should 
he of a loic residue type, I have found the foUoivinv suitable l 

Brcakfcut. Weak tea or coHee with milk. A choice of : Porridge 
(strained) with milk, crisp toast (weU chewed) with butter, egg and lean 
bacon, white Bsh (grilled, baked or steamed), pipless jam, jelly 
manualflde, honey. 

Lunch. A choice of : Cream of vegetable soup, lean tender meat, 
rabbit, cbicben, s'weetbreads, brains, kidneys, ^rhite fish (grilled, baked 
or steamed), mashed or boiled potatoes, purde of vegetables, milk 
pudding, fruit purde, jelly, fruit juices, ripe bananas, mild cheese, toast, 
butter, cream. 

Tea. Tea -with milk. Crustless bread and butter, spongecake or 
plain cake, pipless jam, honey or syrup. 

Supper. As for lunch. 

Sugar may be taken as desired. On waking, at 11 a.m., and last 
thing at night, milk Qavoured as desired. 

Articles of food to be mmded : Fried food, pastry, suet pudding, 
made-up meal or fish dishes, coarse bread or bisauts, strong tea or 
coOee, raw fruit, salads, pickles, nuts. 

G<x>d results have been obtained in some cases of chronic xUcerativfi 
colitis by the use of Salazopyrin (sulphasalazine or sallcylazosuipba' 
pyridine), although the possibility of the occurrence of agranuJocj'tosi^ 
ansmia or allergic reactions must be borne in mind. The drug is put up 
in 0*5 G. tablets and the average dose for an adult is 8 tabs, three 
or four times daily with food. A starch and opium enema, starch 60 gt. 
(4 G.), water 2 fl. ox, (CO ml.), and tnc. opii 80 m. (2 ml.) should 
be given daily, until the motions are reduced to about four a day. 
Mlamin B should be admlnisteied as Beplex capsules, two daily, and 
ascorbic acid 50 rog. U.d. For the amemia blood transfusions of 2 pints 
(1*2 litre) are of the greatest value, and should be repeated until the 
hscmoglobin level reaches 80 to 90% (11-8 to 13*3 G. Hb.%). Iron 
should then be given in doses of SO to 60 gr. (2 to 4 G.) ta.d. of ferri ct 
atnmon. cit. providing it docs not increase the diarrbcea. In some cases 
the barium meal reveals marked intestinal hurry', and this is an indication 
that tincture of belladonna should be given by mouth in doses up to 10 to 
15 m. (0*0 to 1 inL) three or four times a day, with an injection of atropine 
sulphate 1/75 gr. (0-8 mg.) last tlung at night. The dosage must be 
regulated by the patient’s tolerance as judged by the effect on accom- 
modation or the appearance of a rash. Phenobarbitonc, J gr. (80 mg.), 
two or three times a day, is also helpful, or codeine i gr. (80 mg.) twice 
daily if there is much pain. In order to cndeavoxir to pi^ucc a rapid 
clinical remission prednisolone may be given by mouth in doses of 10 mg. 
q.i.d. for 2 to 3 weeks, followed by a maintenance dose of 5 to 35 mg. 
IJnfortunatcly the effect of tlie corticosteroids is not permanent. Good 
xesults have been obtained by the rectal injection of water-soluble 
prednisolone. This may be given by the parent each evening for a 
month as a Prcdsol retention enema. It is put up in a disposable 
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plastic bag containing 20 mg. prednisolone in 100 ml. If these measures 
fail, surgical treatment should be considered. This should not be 
delayed until the patient is very debilitated. Several varieties of opera- 
tion have been recommended, but a terminal ileostomy is the operation 
of choice, and this, in the majority of cases, has to be permanent, the 
patient wearing an adhesive ileostomy apparatus. This is usually 
followed by colectomy. The mortality rate for the operation varies 
between 10 and 20%. 


Intussusception 

Definition. Telescoping of the intestine. There are two clinical 
varieties: Acute and cdironic. 


Acute Intussusception 

Etiology. Acute intussusception results from irritation of the 
intestine and muscular imbalance in its walls. The irritation may be 
due to hard faeces, worms or a polypus. Predisposing causes ! 1. Age : 
Usually infants. 2. Sex : Males predominate. 

Pathology. The upper portion of the intestine is invaginated into 
that below. There are three layers, the inner, entering or lotus- 
susceptum, the returning or middle, and the outer, ensheathing or 
intussuscipiens. The mesentery enters with the intestine, and com- 
pression of the vessels may lead to infiammation, gangrene, or rupture 
of the intestine. There are four anatomical varieties. 1, The ileo- 
cuecal. This is the most common, the ileo-caecal valve and the ileum 
enter the colon. 2. The enteric. Here one portion of small intestine 
enters another. 8. The colic. The colon is invaginated, 4. The ileo- 
colic. The ileum passes through the ileo-ccecal valve, and then the 
ileum, ilco-cscal valve and caecum pass into the colon. 

Clinical Findings. The infant is suddenly token ill with abdominal 
colic. He may then vomit. The characteristic feature is the loose 
actions of the bowels ; there is tenesmus and passage of odomless mucus 
and blood. 

On Examination : In the ileo-csecal variety, a “ sausage-shaped ” 
tumotir may be felt in the upper part of the abdomen or in the left 
iliac region, whereas the right iliac region feels empty {signe de Dance), 
The temperature falls, but the pulse is frequent. 

Differentia] Diagnosis. Acute intussusception is most likely to be 
confused with Henoch’s purpura (sec p, 557). Careful search must be 
made for purpuric spots in tlie skin. If foimd, no operation must be 
performed. In acute colitis the motions have a fcccal odour, and no 
tumour is palpable. Intestinal polyposis with circumoral spotty 
pigmentation (Peutz-Jeghers syndrome) may be mistaken for intus- 
susception. 

Course and Complications. Collapse and death ensue unless the 
intussusception is reduced. 

Prognosis. Thb depends upon efilcient treatment. 

Treatment. This is surgical. 
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Chronic Intmsusccptlon 
Etiology. Chronic intussusception occurs in adults, and is iwually 
associated vrith a simple or malignant growth of the large int^tine.^ 
runirat Findings. The patient sulfers from attacks of obaommol 
colic, with diarrhoea, the passage of blood and mucus, and at times 
vomiting. 

On Examinaiion : A tumour is palpable in the abdomen in some 
cases, or the invaginated intestine may even protrude from the 
anus. 

Differential Diagnosis. A barium enema may disclose the nature 
of the trouble. 

Course and Complications. The intussusception may unravel itself 
spontaneously, but usually it tends to recur and, after persisting for 
several months, results in obstruction or perforation. 

Prognosis. The outlook is unfavourable. 

Treatment. This is operative. -y. 

Intestinal Obstruction 

Definition. Obstruction to thepassage of fsoes through the intestine. 
Etiology. The obstruction may be due to : 1. Causes in the lumen 
or xtoHl of the hovcel. These include : — X volvulus. An intussusception. 
A growth. Impacted feces. A stricture due to syphilis or following 
dysentery. A foreign body, such as a gall-stone which has ulcerated 
through into the duodenum (the obstruction then usually occurs in the 
terminal part of the ileum). Other foreign substances such as masses 
of thread-worms or a hair-batl. Paralytic ileus, in which there is no 
mechanical obstruction j this may follow an abdominal operation or 
complicate acute appendicitis, peritonitis or torsion of the pedicle of the 
spleen. Regional ileitis (Crohn’s disease), in which there is cicatricial 
stenosis usually of the last 12 to 14 inches (80 to 85 cm.) of the ileum, 
following a chronic inflammatory condition of unknown origin. Multiple 
fistulse may be present, communicating either with the large intestine, or 
tracking through the anterior abdominal wall. 

2. Causes outside the borcel. Strangulation or obstruction may 
result from : — ^1. A band. This may be due to plastic peritonitis or 
follow a laparotomy. The band may form between two portions of the 
mesentery, or be^een the mesentery and an abdominal viscus or 
inflamed Ij-mph node. 2. A cord. This may pass from the omentum to 
an abdonunal viscus or to the abdominal wall. 8. Meckel’s diverticulum 
may be attached to the umbilicus or to some viscnis in the abdomen or 
to the mesentery. 4. The bowel may be strangulated or obstructed 
in an internal hernial orifice, in the epiploic foramen (foramen of "Wins- 
low) or in a diaphragmatic hernia. 

In strangulation the flow of blood through the vessels of the bowel 
is interfered with, but the passage of feces b not prevented. 

Pathology, The portion of bowel above the obstruction is dilated, 
the wall b hypcrromic and the contents are fluid, consbting of an exudate 
from the wall and vesseb and many bacteria. Histamine may form in 
the contents, and on absorption pve rise to the symptoms of shock. 
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At the site of the block the intestme is also distended, its coat becomes 
purplish in colour, and it may be gangrenous and sloughing, with the 
vessels thrombosed. It usually contains blood-stained fluid and gas. 
Below the obstruction the bowel is empty, contracted and pale, 
Peritonitis may occur around the site of the obstruction. The 
obstruction may occur acutely, as with a band, volvulus, intussusception 
or incarceration in a hernial orifice, or more gradually, as with a growth 
in the large intestine, where hardened faeces may prove the last factor 
producing a total block. The ** faecal ” vomiting is probably not due 
to antiperistalsis and regurgitation of feces, but to an increased exudate 
into the bowel, the fluid contents well up to the stomach, and are 
vomited without effort. 

Clinical Findings. With acute obstruction the patient is suddenly 
taken ill with severe tearing and colicky pains in the abdomen, which 
double him up ; he becomes prostrated and collapsed. Vomiting sets 
in and there is great thirst. The vomit at first consists of the gastric 
contents, later of bile, and finally it is of the fecal “ regurgitant ” type. 
A motion may be passed early in the attack, but after this no feces or 
flatus escape from the rectum. 

On Examination : The patient is seen to be very ill ; he is pale, the 
skin is moist, the tongue furred and later dry, the temperature is sub- 
normal, and the pulse frequent. The abdomen is generally distended, 
but it is not always tender. A tumour may be felt, as with a volvulus, or 
visible peristalsis may occur from time to time. The liigher up in the 
intestine that the obstruction occurs the more acute are the symptoms. 
The blood urea and non-protein nitrogen figures are raised. In chronic 
obstruction the onset is more gradual, and diarrhoea may at first alter- 
nate with constipation, then absolute constipation with symptoms of 
obstruction sets in. The patient should be given a turpentine enema 
turpentine | fl. oz. (15 ml.) and soap and water 10 fl. oz. (300 ml.). This is 
returned clear, without any force and without the passage of flatus in the 
presence of obstruction. A direct X-ray of the abdomen will show excess 
gas in the large intestine if it is obstructed. Similarly gas in the small 
intestine is a sign of obstruction there; in some cases fluid levels are seen. 

Differential Diagnosis. Intestinal obstruction must be diagnosed 
from other acute abdominal lesions, such as a perforated gastric or 
duodenal ulcer, acute appendicitis, mesenteric thrombosis, and acute 
pancreatitis, and from such conditions os biliary or renal colic, lead colic 
and abdominal crises in tabes. Tlie hernial orifices should be examined. 
The liistory of the case, the results of the clinical exmination and the 
inability of the patient to pass feces or flatus usually enable the diagnosis 
to be established, before the stage of fecal vomiting is reached. 

Course and Complications. Unless relieved surgically, intestinal 
obstruction is usually permanent. Complications such ns perforation 
and peritonitis may occur. 

F^gnosis. Death occurs in a few days, unless the obstruction is 
relieved. 

Treatment. An operation should be performed without delay to 
relieve the obstruction if it is not paralytic in origin. Morphine should 
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not be given until tbe diagnosis has been made. For paralytic ileus 
stimulant treatment is first applied. One ml. of Pituitrin is inject^ 
intramuscularly folloTved in about a quarter of an hour by a glycerin 
enemO} glycerin and water, of each \ fl. oz. (15 ml.). K no flatus is passed 
further stimulant treatment should be applied, such as^ the intra* 
muscular injection of a mixture of acetylcholine 0*2 G., Pituitrin 0*5 ml. 
and physostigmine salicylate 1/C4 gr. (1 mg.), every hour for four doses. 
This is followed by an enema of ox bile 2 fl. oz. (CO ml.) and normal 
saline, 4 fl. oz. (120 ml.), a simple enema being given half an hour later. 
If this fails, it is best to abandon stimulant treatment and inject sub- 
cutaneously morphin. sulph. \ gr. (10 mg.), apply heat to the abdomen 
by means of an electric cradle, and give an intravenous drip injection of 
1 pint (600 ml.) of normal saline containing 5% dextrose. The electro- 
lytic balance of the body fluids should be maintained, the amount of 
sodium, potassium, calcium or bicarbonate required being determined 
by blood estimations. To relieve vomiting a Ryle’s stomach tube should 
be passed and suction applied, either by a syringe or by attaching the 
tube to an inverted bottle containing water, suspended above the patient, 
whereby syphonage can be established. Acute distension of small 
intestine can be relieved by a SfiUer-Abbott double lumen tube with an 
inflatable rubber balloon situated near to the perforated metal tip. 

Infesflna! Kew Growths 

Etiology. The cause of new growths is not known. Carcinoma is 
usually a disease of adult life, being very uncommon in infants and 
chfldrm. The sexes are equally aflected. VarietUs: An intestinal 
tumour may be simple, such as an adenoma, pol^T^^ myoma, lipoma 
or bsemangioma, or more commonly a malignant tumour sucli as a 
carcinoma. Sarcoma is rare. 

Pathology. Polypi may be multiple, occurring in the large intestine. 
Diffuse polyposis of the colon of the hereditary type differs from post- 
inflammatory polyposis. Malignant degeneration almost invariably 
occurs in the former if the patient lives long enough. Eamangio- 
mata also may be multiple. Carcinoma is found in the large intestine, 
in the following sites, in order of frequency : The rectum, pelvic 
colon, cJEcum, transverse colon, splenic flexure, ascending colon, 
hepatic flexure and descending colon. It is rarely met with in the 
appendix and small intestine. Secondary deposits occur comparatively 
late in the disease. 

Clinical Findings. Haemangioma of the small intestine may ^ve 
rise to recurrent attacks of melsna, with severe anxmia but usually no 
pain. The patient suflering from a malignant growth is usually an adult 
over the age of 40. The first symptom may be the onset of persistent 
constipation or of periodical attacks of diarrheea, or of alternating 
constipation and diarrheea, where the bowels previously have acted very 
regularly. The patient may al«> notice abdominal discomfort or fullness, 
a feeling of general illness, and Io« of weight. The appetite may remain 
good. He may complain of bleeding from the rectum or of a frequent 
desire to go to stool, if the growth is low down in the rectum. 
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On Examinaiion : In the early stages often no localising signs can be 
found ; as the growth enlarges it may become palpable on abdominal 
or rectal examination. Some pallor and cachexia may also be apparent. 
There may be slight and irregular fever. The motions may contain 
macroscopic or occult blood, and mucus or pus. In some cases ribbon- 
shaped motions are passed, due either to compression by the growth 
or to reflex anal spasm. With the sigmoidoscope the lower 10 inches (25 
cm.) of the alimentary tract can be inspected, and this examination should 
never be omitted in a doubtful case. A barium enema is more likely 
to reveal a growth in the large intestine, than is a barium meal. In 
more advanced cases evidence of secondary deposits may be found in 
other organs, such as the liver, and there may be ascites. 

One of my patients had three rigors with high fever and no bowel 
disturbance. A tender mass could be felt in the left side of the abdomen 
and a barium enema showed an annular constriction of the descending 
colon with a minute perforation. This was found at operation to be a 
mesenteric abscess secondary to carcinoma of the colon, and they were 
successfully removed. 

Differential Diagnosis. Haemangioma is not often diagnosed, even 
at laparotomy. It should always be borne in mind in cases of recurrent 
melaena and anamia. Telangiectases may be seen in the serous coat of 
the affected part of the intestine. The diagnosis of an intestinal 
malignant growth depends upon the combined results of a manual 
examination, sigmoidoscopy, the barium enema and the occult blood 
test. Other conditions which require exclusion are : Hemorrhoids, 
simple constipation, redundant loops of the colon, colitis, diverticulitis, 
actinomycosis, Crohn’s disease, a chronic appendix abscess, a gastric 
neoplasm, enlargement of the spleen, enlargement of the gall-bladder or 
kidney, hyperplastic tuberculosis of the cecum, tuberculous peritonitis, 
and ascites due to other causes. 

Course and Complications. The course is slowly progressive; 
secondary deposits occur in the abdominal lymph nodes, peritoneum, and 
other organs, such as the liver and brain. Intestinal obstruction or 
perforation may occur as complications. 

Prognosis. This is fatal, tmless the growth can be removed before 
metastases have formed. Death usuolly occurs in 1 to 2 years from 
the appearance of symptoms. 

Treatment. In cases of hicmangioma the affected portion of the 
intestine should be resected. Simple tumours may be removed surgically 
and malignant ones either treated by operation or by radiotherapy. A 
colostomy may be required as a palliative measure to relieve obstruction. 

Pneumatosis Cystoidcs Intestinalis 

Cysts containing gas form in the wall of the jejunum, colon, rectum 
and less often in the stomacli. John Hunter described the condition 
in a pig in 1887. The cj'sts may be subserous or submucous and may 
he associated with a peptic ulcer. In some coses there arc no symptoms, 
in others there arc abdominal pain, flatulence, a mucous discharge from 
the rectum, frothy diarrheea, much flatus, bright blood from the rectum, 
and constipation at times or vomiting. Sigmoidoscopy may show clear 
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bull® -with frothy mucus. l>neumopcritoneum may occur as a complica- 
tion. The diagnosis is made by X-ray examination, either plam or 
after a barium meal or enema (see Fig. 5). In a patient “whora I saw, 
there was also cystic disease of the lung. 

Intestinal Aigentaffin Carcinoma 
(AlflHgnant Carcinoid of Intestine. Carcinoidosis) 

Definition, A carcinoma, tlie granules of the cells having an affinity 
for silver salts. 

Pathology. Slalignant cardnold tumours usually arise in the ileum. 
Secondary deposits occur in the liver, skin, kidneys, adrenals, lungs and 
brain. A substance, S-hydroxytryptamine (6-IIT), also known as 
serotonin, is produced in the argentaffin cells of the tumour and the 
secondary deposits. It is liberated in the blood and some is taken up by 
‘he platelets. The spleen is particularly rich in it. 6-HT is probably o 
ormone and is normally produced in the argentaffin cells of the gastro- 
itestinal mucosa. It catxses contraction of plain muscle, but when 
)jected into an animal it produces vasodilatation. It has also an anti- 
iuretic effect. It is inactivated in its passage through the lungs, and is 
xcreted in the urine as a breakdown product, 5-hydroxyindole acetic 
dd (6.H.T.A.A.). 

Carcinoid tumours may also arise in the bronchus, stomach and 
»ancreas, some of which secrete 5-HT. It appears that serotonin does 
lot cause flushing in these patients, the flushes may be due to a kinin 
Kptlde. 

CHdcal Flndii^s. When a large amount of 5-HT is being produced, 
jspecially when there are hepatic metastases, the patient exhibits a 
peculiar syndrome characterised by (^'anosis, attacks of flushing, 
dyspnoea and diarrhoea. Iq addition there may be evidence, as shown 
by X-rays, of a lesion in the intestine, with an enlarged liver and 
ascites. The tumour may cause abdominal pain or symptoms of 
obstruction. Another peculiar feature of the syndrome is the presence of 
pulmonary stenosis, and there may be tricuspid regurgitation. Nodules 
may be present in the skin. 

Differential Diagnosb. This may be establbhed by microscopical 
examination of a nodule in the skin and by finding an increased excretion 
of 5-H.I.A.A. in the urine. 31istakes may be made in diagnosing the 
condition as asthma, right-sided heart failure, cirrhosb of the liver, 
sprue, or dysentery, or the flushes may be considered to be due to the 
menopause. 

Treatment, As the tumour grows dowly, resection of the primary 
growth, even if secondary deposits are present, may be worth while. 

Hirschsprung’s Disease 

(Congenial Idiopathic DilaUaion of the Colon. Megaeolon) 

Definition. Dilatation and hyper t rophy of the colon arising without 
obvious organic obstruction. 

Etiology, It b considered to be a congemtal anomaly of the pelvic 
parasympathetic system, due to absence of. celb in Auerbach’s 
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plexus in a variable portion of tbe distal colon. This results in failure 
of normal peristalsis to pass along the affected portion of intestine, with 
dilatation of the colon above. The cases which manifest themselves in 
adult life (megacolon) may have a similar origin, but are aggravated by 
constipation. Some cases occur in association with steatorrhoea. 
The disease is more common in males than in females. 

Pathology. The descending and pelvic colon are chiefly affected, 
but the rectum is involved in megacolon. The colon is much enlarged 
and may measure 12 inches (80 cm.) in diameter ; the circular and 
longitudinal muscular coats are h)rpertrophied and stercoral ulceration 
of the mucous membrane may be seen. In a severe case the contents of 
the colon may weigh over 3 stones (19*5 kg.). In Hirschsprung’s 
disease there is a narrow terminal segment of aganglionic intestine in the 
rectum and rectosigmoid area, with dilated colon above it. In acquired 
megacolon (pseudo-Hirschsprung’s disease) the dilatation of the colon 
extends down to the anal region. In Hirschsprung’s disease the para- 
sympathetic ganglion cells are completely absent in the narrow segment 
of the colon. 

Clinical Findings. The condition may be noticed soon after birth, 
the infant being extremely constipated and tbe abdomen becoming 
distended. In other cases the distension is not apparent until adult life. 
The patient further complains of ill-health, occasional vomiting, 
abdominal colic, and some dyspncea from upward displacement of the 
diaphragm. The bowels may not be opened for several months, but 
attacks of diarrhoea sometimes occur. 

On Examination : The abdomen may present a ballooned appearance, 
being either diffusely distended or more so on the left side. Visible 
peristalsis may be present. Distal examination shows the rectum 
loaded with fsces in acquired mcgacolon, and there is often some anal 
abnormality, such as a painful fissure or congenital narrowing. In 
Hirschsprung’s disease the anal canal is normal and tlie rectum is empty 
of faeces. A barium enema may reveal an enormously distended colon, 
and a narrowed distal segment in Hirschsprung’s disease. 

Differential Diagnosis. Other caiises of severe chronic constipation 
must be excluded, such as a stricture or a growth. Usually there 
is no dillicxilty in establishing the correct diagnosis. 

Course and Complications. Tbe course is progressive unless relieved 
by treatment. Complications include perforation of the colon, volvnilus 
or complete intestinal obstruction. 

Prognosis. Children thus affected do not usually survive to adult 
life, if untreated. Death may occur from obstruction, perforation, 
starvation or intcrcurrent infection. 

Treatment. An attempt should be made to relieve the constipation 
by cnemata ; if the rectum is involved it may be emptied digitally or 
with an instrument such as a spoon, and the anal sphincter dilated daily 
by a conical bougie. The colon should then be washed out daily. Spinal 
onffisthesia, effective up to the 5th Th. root, may immediately result in 
the bowels being opened. This treatment may be repeated in a few’ 
weeks. Tliis is often successful in mild cases of Hirsch^rung’s disease. 
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In severe cases, ■with a long and narrow distal segment, good results 
may be obtained by excision of all the aganglionic portion of colon,^ as 
shown by frozen sections at the operation, the proximal bowel being 
joined to the anus, with preservation of the sphincter. The operation 
is preceded first by bowel washouts and then by a right-sided colostomy, 
finally the colostomy is closed. 

Steatonrhcea 

The passage of loose, pale, fatty stools may be due to disease or 
disorder of the pancreas, the liver, or the intestines. 

Pancreaiie SlealonhcBa. Tliis may result from chronic pancreatitis, 
fibrocystic disease, pancreatic calculi or disturbance of function due to 
hypoprotiniemla caused by malnutrition. The diminished secretion of 
pancreatic enzymes causes delayed absorption of carbohydrates, 
proteins and fats from the intestine. Duodenal intubation shows 
diminution or absence of pancreatic ferments. 

EepalicSleatorrhcca. Tliis is due to an absence or diminished amount 
of bile salts in the intestine. The stools are usually well formed, but 
very fatty. 

InUstind SUatorrhaa. Grossly abnormal changes may be present 
such as regional ileitis, Whipple’s disease, tuberculosis, and scleroderma. 
A blind loop in the intestine, following a short-circuit operation, may 
result in severe ill health and steatorrhcea, possibly owing to alteration 
in the intestinal flora. Gastro-coKc fistula also causes steatorrhcea, and 
it may resxdt from gaslro-enterostomy. 

Tl^ipple’* disease, or intestinal lipodystrophy, is characterised by 
abdominal discomfort, fatly dianrhcea, loss of weight, and in some cases 
arthralgia, brown pigmentetion of the skin and buccal mucous mem- 
brane, with low blood pressure. At autopsy the intestinal villi are 
found to be filled with fat, and foaming macrophages, containing 
glycoprotein, are present in the mesenteric lymph node sinuses. Tetra- 
cycline, 1 G. b.i.d. for several weeks may help considerably. 

Idtopaihie Steatorrhcea. Under this heading are included certain 
conditions, sutdi as adult cceliac disease, tropical sprue, and non-tropical 
sprue, resulting in diminUbed absorption from the intestine without any 
gross sttuctural lesions being present. In some coses a rapid intestin^ 
transit time, the barium meal reaclung the rectum in two hours, will 
cause a fatty diarrhoea. 

Coellac Disease 

(Gee's Disease. Gee-Herter Disease. Pancreatic Infantilism. 

Intestinal Infantilism) 

Definition. A disease of infants characterised by difficultj' in the 
assimilation of fat, wasting and retardaUon of development. 

Etiology. It has been shown in Holland and England to be due to 
wheat gluten in the diet associated ■with an enzyme deficiency, which 
detoxifies gluten. It is not known whether all children suffering from 
ctdiac disease are intolerant of gluten. Predisposing causes: 1. Artificial 
feeding. 2. Age : 1 to 5 years. 8. Sex : Girls predominate. 
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Pathology. There is inability to assimilate fat and carbohydrate. 
Post-mortem a round-celled infiltration may be found in the intestinal 
mucous membrane, and in some cases perilobular pancreatic fibrosis. 

Clinical Findings. The onset is insidious, the infant fails to gain in 
weight and is backward in walking, the appetite is poor and there is 
looseness of the bowels. 

On Examinaiion : The child looks younger than its years, the 
height is less than normal, there is loss of the subcut^eous fat, 
wasting, especially of the buttocks and limbs, and sexual immaturity. 
The face is not necessarily thin, but the skin may be pigmented. The 
abdomen is swollen with a flatulent distention (see Fig. 6). The liver and 
spleen are not enlarged. The urine is normal. The bowels are opened 
4 or 5 times in the 24 hours, the motions being bulky, pale, frothy and 
offensive. They contain an excess of fat, with an average of about 50% 
fat (normal 10 to 27%) in the dried feces, of which the greater part is 
composed of fatty acids. The mean fecal fat excretion on a diet con- 
taining 30 to 60 G. fat daily is in cceliac disease over 4 6. a day. There is 
malabsorption in the upper part of the small intestine, as shown by the 
D-xylose excretion test. There is also a deficiency of bile pigment. A 
non-diarrhoeic type is also described in which all the symptoms are less 
severe. X-ray examination of the bones shows delay in ossification or 
rachitic changes. The oral dextrose tolerance curve, and the vitamin A 
absorption curve are typically flat, and the barium meal shows a clump- 
ing of the barium and a loss of the normal feathering appearance and 
dilatation of the small intestine. The trypsin content of the aspirated 
duodenal juice is normal. ]\IaIabsorption may cause folic acid deficiency. 

Differentia] Diagnosb. The cUzucal picture is characteristic. Other 
conditions which require exclusion are : Hirschsprung’s dbease, tuber- 
culosis of the mesenteric lymph nodes causing obstruction of the lacteols, 
chronic Giardia lamblia infestation, steatorrhoca, sprue and fibrocystic 
disease of the pancreas. In Hirschsprung’s dbeose constipation has 
usually been noted shortly after birth ; fatty stools may occur with 
lacteal obstruction ; in sprue the appetite is usually good, and the 
tongue is sore ; and in pancreatic st^torrheea there b no interference 
with growth, and the fecal fat is chiefly unspUt, In fibrocystic dbease 
of the pancreas cystic or bronchiectatic changes may he found in the 
lungs, the fingers may be clubbed, and trypsin b absent, or only present 
in small amounts, in the duodenal contents. 

Course and Complications, The course is usually prolonged 
unless adequately treated. Complications such as rickets, a generalbed 
but slight cedema, tetany or purpura may occur. 

Prognosb. There is a tendency to recovery in the course of 2 or 
3 years, but death may result from an intercurrent dbease. The 
immediate outlook has been much improved by the introduction of a 
gluten-free diet. In severe coses remarkable improvement may be 
obtained in a period of 2 to 8 months. The expectation of normal 
development as regards height and sexual maturity is always uncertain. 
Follow-up studies of young adults who had cceliac dbease in childhood, 
show there b a tendenej' to relapse. 
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Treatment. The diet must be gluten-free, os gluten inhibits fat 
absorption in coeliac disease. "IVheat flour and rye flour contain gluten. 
If gluten is removed from ■wheat flour, wheat starch is well tolerated and 
there is no need to restrict carbohyi^tc and fat. In severe cases the 
initial diet consists of skimmed milk, Prosol 1 drachm (4 G.) of powder 
in 1 fl. oz. (30 ml.) of water, glucose and banana pui^e. The diet is 
increased by adding minced chicken, egg custard, biscuits made from 
soya flour, butter, sieved vegetables, potatoes, cornflour, etc. Ascorbic 
acid 25 mg., halibut liver oil C drops, and tab. Benerva co. 1 t.i.d. 
should be given daily. For ansmia iron should be given by mouth or 
a blood transfusion may be required. It may be necessarj’ to keep the 
child on a gluten-free diet during the years of growth. If the child is put 
on a normal diet, and the growth and weight fall off, the special 
diet must be pven again. 


Coeliac Disease In Adults 

(Idiopathic Sltalonhcea. Gec'a Disease. Non-tropieal Sprue. 

Gee-Thaysen Disease) 

Definition. A disease of adults characterised by steatorrhoea and 
disturbances of calcium and phosphorus metabolism. 

Etiology. The cause is unknown. Some patients are intolerant of 
gluten. There is deficiency of folic acid absorption owing to changes in 
the jejunal mucous membrane where folic acid is absorbed . Vitamin Bj* 
deficiency may also occur. Predisposing causes: 1. Age: Adolescents 
and adults. 2. Sex: Females predominate sh’ghtly. 

Pathology. Post-mortem examination shows no characteristic 
change. 

• Findings. A history can often be obtained of diarrhcea or of 

ncsete m infancy. The patient complains of such symptoms as 
larrhoea, ■weakness, skin eruptions, muscular cramps, pains in the bones, 
or bony defonnities, especially knock-knee. 

On Examination : The growth is stunted and the abdomen is often 
protuberant. The patient presents an infantile appearance. Skin 
iMioM may be seen, such as areas of erythema, pigmentation or exfolia- 
tive dermatitis, especially on covered portions of the skin. SpontaneoiM 
fractures may be foxmd in various bones ; genu valgmn or varum is 
common and the bones show osteoporosis. The fingers may show 
parrot-bMk clubbing. In some cases the colon is distended (megacolon). 
Changes m the ^all intestine have also been found by X-ray examina- 
obliteration of the markings of the circular folds, distention 
® and segmentation of the contained barium into clumps. The 

. is often an amemia, either hypochromic or megaloblastic 

serum caldum is oDen low, the plasma phosphorus is 
usually low but may be normal or high, and tiie alkaline phosphatase 
content rises with the activity of the bony changes. T3ie blood sugar is 
often low, and the sugar tolerance curve flat, but this also occurs in 40% 
ol normal people. The stools arc eitlicr fatty or appear normal to the 




Fig. C. PNEU31ATOSIS CVSTOIDES IKTIISTISALIS^^ GaSIUXE 

IN TnE SUBMUCOSA OF COLON. 


ITofare r- ®** 



Tic. C. a Child suffering froji Cccliac 
Disease, Age 2G Months, Weight 
18 Lbs. 4 Ois ., Height SO) Isches. 
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naked eye, but chemical examination reveals an excess of fat, 40 to 70%, 
normal 10 to 27% of dry feces. The fats are well split. Jejunal mucosa 
examined by a biopsy tube shows a flat appearance due to absence of 
villi. Increased muscular irritability may be demonstrated by 
Chvostek’s or Trousseau’s sign (see p. 709) or fully developed attacks of 
tetany may occur. Opacities in tlie lens are revealed by the slit-lamp 
in some cases. 

Differential Diagnosis. Cutaneous diseases such as psoriasis or 
exfoliative dermatitis may be diagnosed, wthout the true nature of the 
disease being recognised. In other instances tetany is the predomi- 
nating feature. The clinical findings resemble those of sprue (see p. 743). 

Course and Complications. The course is usually progressive unless 
adequately treated. Intercurrent infections, such as broncho- 
pneumonia, may ensue, or haemorrhages from mucous membranes, into 
the skin or joints, or from the genito-urinary tract, due to vitamin K 
deficiency. 

Prognosis. The welfare of the patient can be very materially 
improved by adequate treatment. 

Treatment. The diet must be free from wheat flour and rye flour 
which contain gluten. A diet such as that described above for 
coeliac disease in infants is suitable. Calciiun should be administered 
in the form of calcium lactate 40 gr. (2*4 G.) t.l.d. and vitamins A, Bj, Bj, 
C and D should also be given. Suitable preparations are ; Vitamins A 
andD, Adexolin capsule (liq. vitamin Act D cone.) 8 m. (0*2 ml.), or caps, 
vitamin A et D (N.F.) 1 t.d.s. ; B,, Benerva tab. (aneurin. hydro- 
chlor. B.P.) 8 mg., 1 daily ; B„ riboflavin tab. 10 mg., 1 daily ; 
and C, Redoxon tab, (ascorbic acid tab.) 50 mg., 1 daily. In tetany 
calcium should be administered as described on p. 710. Hypochromic 
anajmia and erythroblastic ansemia should be treated with iron, such os 
ferri et ammon. cit. 15 to 30 gr. (1 to 2 G.) t.d.s., and megaloblastic 
ans^ia with Marmite, ^ oz. (15 G.), daily or the intramuscular injection 
of liver. Two ml. of a crude liver extract such as Hepastab or Livadex 
should be given every other day. This is also thought to aid fat absorp- 
tion. 


Constipation 

Definition. Delay in the passage of feces through the intestines 
or delay in their evacuation. 

Etiology. The following varieties are described : Iniestinal con- 

f ! There is delay in the passage of the feces throug ^ e 

^testines, usually in the colon. Pedal canstipalion or Dyschezxa,: 
ere the intestinal transit time is normal, but the feces accumu a e m 
pelvic colon and rectum. “ Greedy colon ” : Excessive absorption 
uces the bulk of the feces. 
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Bive fluid loss as in diabetes mcllitusor insipidus, from excessive sweating, 
or from excessive absorption as in ** greedy colon.” 

2, A large bulk of ficces, as in heavy eaters, causing difliculty m 
propulsion. 

8. ^Yeakness of the intestinal wall. This may be congenital, or 
acquired due to senile changes or to prolonged wasting diseases. 

4. Nervous lesions. Peristalsis may be disturbed by reflex inhibition, 

as in peritonitis, or by emotional central inhibition, or the reflex activity 
may be lowered owing to chronic inflammation of the intestinal mucous 
membrane, or lack of stimulus in the food. Irregular contractions 
causing spastic constipation may result from an irritant in the 
bowel. 

5. Obstruction, as with new growths of the intestine, stercoliths, 
bands, adhesions, volvulus, intussusception, and accessory loops 
(redundant colon). 

Rectal Constipation or Dyschezia. This may be due to : — 

1. Bad habits. An attempt to have the bowels opened is not 
made daily at some fixed hour, or the desire to defoicate is neglected. 

2. Loss of muscle tone. This may result from habitual neglect to 
the call, or it may be due to a nervous lesion such as transverse myelitis. 
The perineal muscles may he weakened by childbirth, end the abdominal 
muscles by lack of exercise. 

8. Pain, as that due to a fissure or to piles. 

4. Obstruction, from a growth in the rectum, a stricture or a pelvic 
tumour. 

Clinical Findings. Chronic constipation is a common complaint 
which often causes no symptoms. The bowels may be opened daily, 
but evacuation is Incomplete. In such cases the patient is not aware 
that he is constipated. Normally the bowel should be emptied up to 
the splenic flexure. ’' In other cases the individual may not be 
constipated although the boweb only move every other day. 
Constipation is sometimes accompanied by vague symptoms of ill* 
health, such as a muddy complexion, furred tongue, anorexia, headache, 
lassitude, flatulence, abdominal discomfort or colic. The diagnosis of 
the type of constipation can only be made with certainty by means of a 
barium meal. In dyschezia a digital rectal examination reveals the 
presence of fajces, even directly after the bowels have been opened. 
Sigmoidoscopy should always be made in a doubtful case to exclude the 
presence of a grow’th in the rectum. 

Differential Diagnosis. The barium meal will show where the 
delay occurs ; normally the meal should reach the caecum in 4| hours, 
the hepatic flexure in CJ hours, the splenic flexure in 9 hours, the 
pelvic colon in 12 hours, and the rectum in 18 hours. 

Course and Complications. The course is tisually chronic, the 
constipation tending to become more Severe unless adequately treated. 
Complications such as colitis, stercoral ulceration of the colon, a 
fissure or hamorrhoids may ensue. 

Prognosis. This must depend upon the cause of the constipation 
and the possibility of effective treatment. 
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Treatment. Prophylactic, Hegular habits should be encouraged 
in children and adults. The dietary should be ^ell balanced and 
contain sufficient fluids. 

Curative. Habits: The patient should attempt to have the bowels 
open every morning after breakfast ; in dyschezia a squatting position 
should be assumed. Exercise : General exercises, local abdominal and 
perineal exercises and abdominal massage are all of value. Diet : 
Tile diet should include stewed fruit, such as prunes, fresh fruit, dates, 
nuts, green vegetables, root vegetables, salads, wholemeal bread, 
porridge, treacle, coffee, and butter, cream or olive oil. 

Medicines : For dyschezia the bowels may be emptied at the 
beginning of the treatment by a glycerin suppository and later by 
daily saline colonic washouts, using 1 to pints (600 to 900 ml.) of 
warm normal saline, run in at a pressure of 18 inches (45 cm.), the 
volume being gradually reduced (see p. 47). If the fgeces are very hard 
they may be softened by injecting with a syringe 2 to 6 fi. oz. (60 to 
180 ml.) of warm olive oil into the rectum at night, to be retained during 
the night. 

Such laxatives as paraffin liq. 60 to 120 m. (4 to 8 ml.) t.d.s. p.c., 
agar 60 to 240 gr, (4 to 16 G.) t.d.s., Cascara Evacuant, 80 to 90 ra. (2 to 
C ml.) at night, Normacol, 1 to 2 heaped teaspoonfuls, Senokot, 1 to 2 
teaspoonfuls, or infusion of senna jKids, made by standing the pods in 
cold water for 24 hours, may be used as required. In spastic constipa- 
tion, tnc. bclladon, 10 to 15 m. (0*6 to 1 ml.), or atropin, sulph. 1/200 gr. 
(0*8 mg.) in 60 m, (4 ml.) of water may be taken 2 or 8 times a day before 
food. 


XUarrhcaa 

Definition. The passage of loose or watery motions. 

Etiology. Diarrhoea may be acute or chronic. It is a symptom of 
many diverse conditions, and may be due to : — 

1. Nervous Causes. These result in the rapid transit of fieces through 
the intestines. The diarrhoea may be produced by emotion, as by an 
examination, a public speech or a journey in a train in which there 
is no lavatory accommodation. In lienteric diarrhoea there is an 
accentuation of the gastro-colic reflex, several loose actions of the 
bowels occurring after meals. Diarrhoea in Graves* disease may also 
be due to nervous excitability. Appendicitis may cause a reflex diarrhoea. 

2. Gastric Causes. Rapid stomach emptying, as in achlorhydria, 
gastro-colic fistula, and in some cases of gastro-jejunostomy. 

8. Local Intestinal Catues. These arc numerous and include ; 
Irritation of the mucous membrane from foods with much residue, 
food-poisoning, drugs such os arsenic, toxins excreted in the bowel ns 
in scpticrcmva, pneumonia, and uncniia; catarrh of the mucous 
membrane as in the pre-emptive stage of measles, tuberculosis, typhoid 
fever, dj'sentery, cholera, lambUnsis, sprue, coeliac disease, sununer 
diarrliosa, a tumour, masses of hard faxes, amyloid degeneration of the 
intestines, and leukrcmic infiltration of the intestines. Cirrhosis of the 
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liver -with portal congestion, passive hypersemia secondary to heart 
failure, and colitis of various tj’pes. 

4. Mesenteric Causes. Tabes mesenterica, and obstruction of 
mesenteric lacteals causing chylous diarrhoea. 

5. Deficiency of Pancreatic or of Biliary Secretion. 

6. Carbohydrate Fermentation. Associated with excessive intake of 
carbohydrate foods, and deficient exercnse. 

7. Hypothyroidism. 

S. Diabetes Mellilus. Diarrhoea may occur in patients in whom the 

diabetes is not properly controlled and who suffer from diabetic neuritis. 
It may be an example of a neuropathy affecting the S3mipathetic 
nerves of the colon. The diarrhcea occurs at night and is intermittent. 

Clinical Findings. These must vary with the underlying cause. In 
lienteric diarrhoea the patient is usually of a nervous type, a child or 
an adult ; a formed motion may be passed after breakfast, but during 
the morning there are several loose motions. There is often great 
urgency, so that immediate defsecaUon cannot be restrained. In the 
afternoon a similar state of affairs recurs. There is usually no diarrhcea 
during the night, Gastro-coUe fistula is described on p. 46. Hypo- 
thyroidism can be demonstrated by a B.M.R. determination and other 
tests. The clinical findings with the other causes of diarrhoea are 
considered under their respective headings. Prolonged or severe 
diarrhcea may result in potassium depletion, with muscular weakness. 
In some cases it is associated with a villous adenoma of the colon, a 
so-called potassium-secreting tumour. 

In all cases of diarrhcea the stools should be examined by naked eye 
for colour, appearance, presence of mucus, blood, froth, etc., and in the 
laboratory for the presence of undigested food residue, the fat and bile 
contents, and the presence of pathological organisms. 

Treatment. In cases of diarrhoea due to acute gastro-intestinal dis- 
turbances, a bismuth mucture is lielpful, such as Bism. curb. 10 gr. 
(0-C G.), sod. bicarb. 15 gr, (1 G.), cretce prep. 5 gr. (0-3 G.), tnc. chlorof. 
et morphin. 10 m. (0*G ml.), aquam ad J fi, oz, (15 ml,), J fl. 02 . (15 ml.) 
ex aq. t.d.s. a.c. For diarrhcea due to food poisoning tab. Entero- 
Vioform, 1 to 2, t.i.d. may be given. In lienteric diarrhoea all food 
leaving an irritating residue should be avoided ; food should not be 
taken verj’ hot or ice cold. A mixture is given containing Tnc. belladon. 
5 to 10 m. (0-3 to O'C ml.), sod. brom. 5 gr. (0-3 G.), sp. chlorof. 5 m. 
(0-3 ml.), nquam ad i 11. oz. (15 ml.). J fi. oz. (15 ml.) t.d.s. a.c. The 
dose of belladonna is varied according to the result produced. In achlo- 
rhydria the use of acid, hydrochlor. dil. 80 to 90 m. (2 to 6 ml.) t.d.s. p.c. 
in 4 fl. oz. (120 ml.) of water, often checks the iarrhoea. In hypo* 
th>Toidism, tliyroideura J to I gr. (15 to CO mg.) daily, will often cure the 
diarrhcea. The nocturnal diarrhcea of diabetes mellitus is best treated 
by properly controlling the diabetes by means of diets and insulin. In 
any case of long-standing diarrhoea associated with anxmia, folic acid 
therapy is worthy of a trial, 50 rag. being given daily by moutlj for 4 to 
0 dap. In the successful c.ases reported the response has been rapid. In 
cases of diarrhcea associated with Cianiia lamblia infestation mepacrinc 
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100 mg. tab. t.i.d., by mouth, may cause a speedy improvement. It 
should be given for a week. The treatment of the other forms of 
diarrhoea is considered under the respective headings of the causative 
diseases. 


Visceroptosis 

This is a condition characterised by downward displacement of 
abdominal viscera. It is more common in w'omen and is associated with 
various abdominal symptoms such as constipation, intestinal or gastric 
flatulence, discomfort and fulness after meals, a dragging sensation 
relieved by lying do^vn, pain in the epigastrium, aroimd the umbilicris 
or in either iliac or hypochondriac regions. There may also be pain or 
aching in the lumbar regions or over the sacro-iliac joints, and neuras- 
thenic symptoms. 

On standing there is frequently prominence of the lower part of the 
abdomen, and the kidneys and less often the liver are easily palpable. 

A barium meal may show a lengthened stomach, the upper point of 
attachment remaining fixed; with the small intestines bunched in the 
pelvis and the transverse colon low. 

Treatment. The foot of the bed should be raised 6 to 9 inches (15 to 
22-5 cm.) on blocks. Abdominal exercises should be carried out daily to 
strengthen the muscles. An abdominal support, such as a Curtis belt, 
may give a feeling of relief when the patient is up, but should be dis- 
continued as soon as the abdominal tone is increased. 

Proctalgia Fugax 

This is characterised by recurring paroxysms of severe rectal pain 
accamng- chiefly by night. It is most common in maies between the 
ages of 80 and 50. The attacks may last for a few minutes up to half 
an hour. The patient may be unable to move in bed during the 
paroxysm, he feels faint, becomes pale and perspires. The condition is 
usually considered to be a psychoneurosis. No local cause can be 
found to account for it, but it has been suggested that the pain is due to 
cramp of a portion of the levator ani muscle. Attacks occasionally 
occur by day, especially if the patient is overtired. 

Treatment. Relief may be obtained in some cases by eating, or by 
drinking a glass of cold water, by a change of position, by a hot water 
bottle applied to the anus, or by passing flatus or faices. Very severe 
diurnal attacks may be relieved by taking amphetamine sulph. 5 mg. 
tab. at the onset. 


THE PANCREAS 

Introductory. Allcctions of the pancreas may give rise to very 
diverse clinical and laboratory findings, according to their nature and 
to the disturbance of pancreatic function. The effects produced may 
be grouped as follows ; — 

Disturbances of Internal Secreihn. TIrcse may be demonstrated by 
glycosuria, deficiency of insulin results in diabetes incilitus. 
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Disturbances of External Secretion. Examination of the fteces may 
show an excess of fat (steatorrhcea). The normal dried faeces contain 
about 25% of fat and about 5 G. of fat are excreted in the feces in 24 
hours. With pancreatic insufficiency the fat content may rise to 70% 
or 80%, the greater part of which is composed of neutral fat. The 
patient must not take any liquid paraffin bj' mouth for four days before 
the specimen of feces is collected. Undigested muscle fibres may also 
be present (axotorrheea). The urinary diastase normally measures 
between 6-6 and 80 units, but in some pancreatic lesions, such as acute 
hsmorrhagic pancreatitis, it rises to 200 or even 2,000 units per 100 ml. 
There is a corresponding rise in the serum amylase. Examination of the 
duodenal contents or of the fasces may show a diminution or absence of 
trypsin. The normal amount of trypsin in 1 G. of wet feces is 900 to 
1,500 units. 

Pressure Symptoms. A tumour of the head of the pancreas may 
press on the common bfle duct and cause obstructive jaimdice, or 
ascites may result from compression of the portal vein. 

Nervous Symptoms. Acute pancreatitis may he accompanied by 
pain in the epigastrium or back, vomiting and shock, due possibly to 
imtation of solar plexus. 


Acute PancreaUUs 

(Htemorrhagie, Suppurative and Gangrenous PoTtereatitis. 

Pancreatic Necrosis) 

Etiology. la many cases it is bdieved that acute pancreatitis 
or pancreatic necrosis is due to thrombosis of the pancreatic arterj'. 
The view that the condition is due to r^urgitation of infected bile along 
the pancreatic duct is losing favour. Virus pancreatitis is a blood-bome 
infection which may occur in mumps and occasionally in infectious 
hepatitis, and it is possible that in some cases other infections are 
carried to the pancreas in the blood stream. Acute pancreatitis may 
result from the administration of ACTH or of corticosteroids. Predispos- 
ing causes : l.Age; Usually over 40 years. 2.Sex: Males predominate. 
8. Gall-stones and infection of the biliary passages. 4. Other diseases: 
Such as mumps, typhoid fever and small-pox. 5. A bout of drinking. 

Pathology. Xhe steapsinogen and trj'pslnogen of the pancreatic 
secretion become activated in the glan^ This can be effected by 
bacteria. Further, trauma or b.xmorrhage, resulting in a local autolysis 
of pancreatic tissue, produces an acUvating substance which converts 
trypsinogen into tiypsin. The pancreas and adjacent peritoneum show 
varying degrees of change, such as oslema, haunorrhage, fat necrosis or 
gangrene. Local suppuration may abo occur. Fluid containing blood 
may be present in the lesser peritoneal sac or in the general peritoneal 
cavity. Pearly-whitish areas of fat necrosis may be seen in the pancreas, 
omentum, mesentery and retro-peritoneal fat. The toxemia results 
from BUtolytic substances produced in the gland. 
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Clinical Findings. The patiait is suddenly taken ill with intense 
pain in the epigastrium and across the lower part of the back of the 
chest. He feels sick, vomits and collapses. 

On Examination: In a severe case the patient is desperately 
ill, pale, cold, sweating, and at times cyanosed. The epigastrium 
is extremely tender, and there is some, but not very marked, 
muscular rigidity in the epigastrium. Bluish mottling of the abdominal 
wall around the umbilicus may be noted (Cullen’s sign). There may be 
definite tenderness in the left costo-vertebral angle. The patient does 
not keep still as he does with a perforated gastric ulcer. The abdomen 
becomes distended, the bowels are confined, but flatus is passed. No 
intestinal movements can be heard with the stethoscope. The tempera- 
ture is usually sub-normal unless suppuration or gangrene is present. 
The pulse is frequent and feeble. The vomit often contains bile. The 
serum amylase is usually well over 200 units per 100 ml. serum during 
the first 24 hours, and the urine may contain sugar and acetone bodies. 
Mild cases also occur in which the diagnosis is established by the amylase 
test. 

Differential Diagnosis. Acute pancreatitis resembles in some 
respects other acute abdominal emergencies, such as perforated gastric 
or duodenal ulcer or intestinal obstruction. In perforation of a peptic 
ulcer a serum amylase figure of about 200 units may be obtained. 
Coronary disease or acute cholecystitis may be simulated in other cases. 
The characteristic features of acute pancreatitis are the age of the 
patient, the frequent history of gall-bladder trouble, the absence of a 
history pointing to a gastric or duodenal ulcer, the cyanosis, the 
persistent vomiting, collapse, and, above all, the high serum amylase 
figure. A high serum amylase reading, up to 1,000 units or more, 
may be found in xenai failnre. The blood nrea in these cases is aiso 
raised. 

Course and Complications. If untreated, the course is generally 
rapidly progressive, the patient being overwhelmed with toxiemia. 
Suppuration or gangrene may occur as complications, or a pancreatic 
pseudo-cyst may form in the lesser peritoneal sac. Diabetes mclHtus 
has been recorded developing five years after a successful operation 
for acute pancreatitis. 

Prognosis. This has been improved by modernmethods of treatment. 
Sudden death may be due to acute lucmorrhagic pancreatitis. IVlien 
mumps is the cause of the disease the prognosis is good, as suppuration 
and necrosis of the gland do not occur. 

Treatment. In mild cases rectal salines containing 5% dextrose, 
and intramuscular injections of pethidine hydrochlor. 60 to 100 mg. 
should be given. In more severe cases continuous gastric suction 
through a nasal tube should he applied to prevent the stomacli contents 
entering the duodenum and stimulating pancreatic secretion. The 
blood volume and electrolytic balance must be maintained by con- 
tinuous intravenous drip injections. Pro-Banthine Bromide, SO mg., 
injected intramuscularly every 0 hours, may relieve the pain, the drug 
acting as a sj'mpathetic ganglion blocking agent. Pethidine hydroddor. 



72 


THE ALIMENTARY SYSTEM 


100 mg., may also be injected intramuscularly for pain. Sfoi^hine 
should not be injected. Benzylpenicillin should be injected intra- 
muscularly in doses of 1 million imits (600 mg.) cvepr 12 hours. Corti- 
costeroids are contraindicated. ^Yaqrlol, a non-toxic trypsin inhibitor, 
is of doubtful value. An exploratory laparatomy decreases the patient*s 
chance of survival, but may be indicated if there is doubt whether the 
condition is one of perforated peptic ulcer. Tlie gall-bladder should also 
be removed if it appears diseased. 

Chronic Pancreatitis 

Etiology. Chronic inflammation of the pancreas is usually due to 
bacterial infection of the pancreatic lymphatics, the organisms being 
derived from the gall-bladder or the intestine. It may aKo be secondary 
to obstruction of the pancreatic duct, as by a gall-stone in the hepato- 
pancreatic ampulla (ampulla of Vater), a pancreatic calculus, inflamma- 
tion of the pancreatic ducts or cardnoma of the pancreas. Arterio- 
sclerotic vessels, syphilis or hremochromatosis are al^ causative factors. 

Pathology. In chronic interstitial pancreatitis the fibrosis may be 
interlobular, when it is often localised to the head of the gland, or 
interacinar when it is more diffuse. In chronic catarrhal pancreatitis 
there is inflammation of the pancreatic ducts. 

Qinical Findings, Chronic inierstilial pancreoiitis: The patient is 
usually an adult who complains of epigastric discomfort or pain, or of 
aching in the back, flatulence and the passage of bulk}', pale and pasty 
stools. Chronic catarrhal pancreatitis: The patient has periodical 
attacks of nausea, shivering, pain in the epigastrium and the left side 
of the back, vomiting and diairhcea with large motions. In chronic 
relapsing pancreatitis the patient may be completely firee from 
sj^iptoms between the attacks of pain. 

On Examination : Epigastric tenderness is present, the conjunctivse 
may be slightly icteric, the stoob contain an excess of fat and undigested 
muscle fibres. In some cases the only s^ptom is a persistent painless 
jaundice, due to pressure of the head of the pancreas on the common 
bile duct. The urine may contain bile pigment and glucose, especially 
in the case of interacinar pancreatitb, and the serum amylase figure 
may be raised. 

Differential Diagnosb. Chronic pancreatitis must be diagnosed from 
sprue and from digestive dbturbances due to biliary insufficiency. In 
sprue the hbtory of residence abroad, the characteristic tongue and 
anjemia, and the excess of split fat in the fasces usually serve to establbh 
the diagnosb. With biliary insufficiency there is abo excess of split fat 
in the fax!es and diminution of bOe pigments and bile salts. The pain 
may suggest a diagnosb of duodenal ulcer. The laboratory tests are 
often all negative in cases of chronic relapsing pancreatitb. 

Course and Complications. The course extends often over several 
years, the patient gradually losing weight. The common bUe duct may 
be compressed in the head of the pancreas, with resultant jaundice. 

Prognosis. Thb b unfavourable, as regards complete recovery. 
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Treatment. A fat-poor diet should be given. Eggs should not be 
eaten. The following articles are permitted : Toast, thin bread and 
butter, minced meat, fish such as cod, hake, or haddock, green vegetables, 
fruit, and salads. The patient should take no alcohol. Pancreatin SO 
gr. (2 G.), six 5 gr. (0-3 G.) tablets, may be given t.i.d. after meals. 
Calomel ^ gr. (30 mg.) should be taken at night and a small dose of salts, 
mag. sulph. 30 gr. (2 G.), in the morning. If there is cholecystitis or 
gall-stones cholecystectomy should be performed. The common bile 
duct may also require surgical drainage. Cholecystenterostomy may be 
required to relieve jaundice. 

Fibrocystic Disease of the Pancreas 
{Congenital Pancreatic Deficiency, Fibrosis of Pancreas. 

Cystic Fibrosis of Pancreas) 

Etiology. The cause is still unknown. It has been suggested that 
there is a generalised disorder of mucus-secreting glands, a mucosis, the 
mucus secreted being scanty and excessively viscid. This would mean 
that in the pancreas the mucus-secreting ductal cells are affected, with 
secondary pancreatic changes. Other suggestions put forward include a 
genetically-determined malformation of the duct system, or primary 
vitamin A deficiency resulting in obstruction of the pancreatic ducts by 
desquamated epithelial cells and an increased liability to infection in the 
lungs. Although a serious vitamin A deficiency is usually present, it 
cannot be considered to be the cause of the disease. 

Pathology. The exocrine glands ore particularly affected, the 
pancreas, liver, lungs, sweat and salivary glands being involved. The 
ducts and acini of the pancreas are dilated and there is atrophy of 
external secreting tissue. The inter-alveolar cell islets are unaffected. 
The lungs show areas of suppurative bronchitis, bronchiectasis, and 
terminal bronchopneumonia or abscess. Areas of focal biliary fibrosis 
may be found in the liver. Calcium salts may be deposited in the kidneys. 

Clinical Findings. The patient is an infant, and tliree types of 
disease are described. The baby may die during the first or second week 
of life on account of meconium ileus, or stenosis or atresia of the 
intestine. Meconium ileus implies intestinal obstruction in the newborn, 
due to meconium which is thick and mucilaginous owing to lack of 
trypsin during intra-uterine life. The intestines may rupture and 
meconium peritonitis result. In the second group, the symptoms arc 
chiefly pulmonary, cough, cyanosis, clubbing of the fingers, with X-ray 
findings of bronchiectasis or cj*stic spaces in the lungs. The tliird group 
resembles cceliac disease w’ith large stools, intolerance of fats and 
carbohydrates, but, in addition, there are signs of bronchitis or 
bronchiectasis. The trypsin of the duodenal contents or faiccs is 
rciluced or absent, and this is an important laboratory test. The fa;cal 
fat is over 80% and is well split. The \itamin A absorption cur\*e and 
the oral dc-xtrose tolerance cun'c show flat readings. Increased sweating 
may occur, with excessive sodium loss in hot weather, and there is 
liabilitj' to cramps and heat prostration, or even death. The Shwacli- 
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man sweat test consists in demonstrating an excess of sodium chJoride 
in the sweat. The fmger*print method is safe. The print is taken on an 
agar piate containing silver nitrate and potassium cliromate. Salt in the 
sweat blanches the suspended chromate. The sodium content of nail 
clippings is usually increased. 

Prognosis. Death often occurs before the age of 14 months from 
pulmonarj’ infection, but I have seen a child in whom the diagnosis was 
first made at the age of 6 years and who responded well to treatment, 
and the patient may reach adult life before the diagnosis is first made. 

Treatment. K there is bronchiectasis postural drainage should be 
practised daily and antibiotics sudi as tetracycline (Acliromycin) or 
streptomydn pven for 2 weeks or longer. Panercatin 30 gr. (2 G.), six 
5 gr. (0'3 G.) tablets, should be gix’en with each meal. Tlie diet should be 
high in protein and low in fat. In addition, halibut liver oil should be 
given by mouth, 5 to 10 m. (0-3 to 0-G ml.) twice daily, and ^^tami^ A, 
100,000 units, injected intramuscularly every 3 montlis. Extra salt is 
required in hot weather. 

Tumours of the Pancreas 

Simple tumours and gumma are rare ; an adenoma of the inter* 
alveolar cell islets (islets of Langerhans) may give rise to hypennsulinitm, 
with sjTnptoms of spontaneous hypoglycemia such as faintness, sweat* 
ing, headache, etc, (see p. 671). Cardiac symptoms predominate in 
some eases, either anginal in type or resembling the effort syndrome. 
Neupopsj’chiatric symptoms may predominate, such as episodes of 
uninhibited emotional behaviour, cured by removal of an islet tumour. 
Fxxrther, people with cerebral dysrhj’thmia, as shown by the electro- 
encephalogram, are very susceptible to falls in the blood sugar level. 
The dextrose tolerance curve, after S days on a diet containing 800 G. 
carbohydrate, shows a low fasting value of about 70 mg./lOO ml., a rise 
to about 120 mg. after 50 G. of dextrose by mouth, and subsequently low 
readings at 2, 3 and 4 hours. A hypoglycemic attack may occur during 
the test. 11 /despread adenomatosis of the pancreatic islet cells is a rare 
condition requiring heniipancrcatectomy. Spontaneous hypoglycemia 
may also be due to functional byperinsulinism and hepatic disease. In 
functional byperinsulinism the fasting blood sugar is usually normal, in 
hepatic disease the fasting bhjDd sugar is low, but the curve shows a high 
plateau, similar to that in diabetes melUtus. In the latter there is no 
h>T)erinsulimsm but faulty glycogenesis in the liver. It may occur in 
such conditions as cholan^tis, toxic hepatitis. Von Gierke’s disease (see 
p. 104), diffuse carcinomatosis and fatty degeneration of the liver. 
Malignant tumours are usually carcinomata ; sarcomata are rare. 
H>'perinsulinisin was first described in 1927 in association with a car- 
cinoma arising in the islets of the pancreas. 

Carcinoma of the Pancreas 

Pathology. The carcinoma is usually primary and situated at the 
head of the gland. Secondary deposits in the pancreas arc less common, 
the primary growth being usually in the stomach. The gall-bladder may 
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be enlarged owing to compression of the common bile duct by the 
growth or by secondary lymph nodes in the portal fissure. 

Clinical Findings. The patient is usually a male, over the age of 40. 
He complains of general weakness, loss of appetite, pain in the epi- 
gastrium passing through to the back, progressive jaundice and itching 
of the skin. In some rare cases the symptoms are those of recurrent 
hypoglycasmia, in others there are no signs, the patient complaining 
only of severe pain in the back in the lower dorsal region, or of girdle 
pains, which are relieved by heat and by sitting bent forward. 

On Examination : The patient is wasted, and the skin is jaundiced 
to a variable degree, sometimes only slightly, but it may be dark 
green (“ black jaundice ”). The gall-bladder may be palpable, but 
the pancreatic tumour can rarely be felt unless it is situated in the body 
or tail of the gland. The barium meal may show indentations on the 
medial border of the second part of the duodenum due to pressure by the 
growth in the head of the pancreas. The urine may contain bile pigment 
and sugar, the motions may be pale, and contain an excess of split fat. 

Differential Diagnosis. It is not generally possible to distinguish a 
growth in the head of the pancreas from one in the bile ducts. The 
enlarged gall-bladder, emaciation and progressive jaundice are indicative 
of growth as opposed to chronic pancreatitis. A barium meal and 
fractional test meal serve to exclude carcinoma of the stomach. 

Course and Complications. The course is rapidly progressive. 
The growth may erode into the stomach and cause hsmatemesis. 
Secondary deposits may occur in the long bones with a resultant 
anosmia. This is usually hypochromic, but at times megalocytic, when 
nucleated red cells and less often megaloblasts are present. The 
abdominal and mediastinal lymph nodes may also be invaded, and 
ascites may develop. 

Prognosis. Death usually occurs in the course of a few months. 

Treatment. Cholecystenterostomy may be performed to relieve 
the jaundice and itching, but there is no curative treatment. 

Cysts of the Pancreas 

Pathology, The following varieties of cysts may occur : 1. The 
retention cyst ; This has an epithelial lining, and forms as the result of 
obstruction of the pancreatic ducts, as by a stone or cluonic pancreatitis. 
2. The pseudocyst : This is formed by the lesser peritoneal sac, and 
results from trauma or acute pancreatitis. 8. The proliferative cyst 
and cyst-adenoma ; These are multilocular and often found near the 
tail of the pancreas. They may form part of congenital polycj’stic disease 
of tlie kidneys and liver, 4. The hydatid cyst (see p. 704) and dermoid 
cyst. 

Clinical Findings. The patient is usually over the age of 20. 
There may be a historj’ of abdominal trauma. There may be no 
symptoms, or tlie patient may complain of pain in the epigastrium or 
between the shoulders, and of nausea, vomiting, constipation, jaundice 
and swelling of the abdomen and legs. 

On Ezaminaiion : The cyst may be felt as a rounded fluctuating 
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swelling in the epigastrium. It commonly presents between the stomach 
and transverse colon, but may show above the stomach or below the 
transverse colon as indicated in the diagram (see Fig. 7). Its position 
can usually be identified with the help of a barium meal or enema. 
The cyst fluid, removed by aspiration, may contain pancreatic ferments. 



Fio. 7. Diaquu soowiso Posmoss is wnicn a 
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Differential Diagnosis. The pancreatic cyst may be mistaken for 
a hydatid cyst of the liver, a mesenteric cyst, a hydronephrosis, or 
rarely for an ovarian tumour. The anatomical relations usually 
suggest the correct diagnosis. 

Course and Complications, There is usually gradual enlargement 
of the cyst, but internal hemorrhage causes rapid distention. Rupture 
results in local or general peritonitis. Malignant degeneration may 
occur. 

Prognosis. A complete cure, even after operation, is improbable, 
as recurrence often takes place. Post-operative diabetes mellitus has 
also been recorded. 

Treatment. An exploratory laparotomy usually permits the cyst 
to be drained, complete removal being generally impossible. 

Pancreatic Calculi 

Etiology. Calculi form as the result of obstruction of, or infections 
in, the pancreatic ducts. 

Pathology. The calculus may be composed of a mixture of calcium 
carbonate and phosphate, or of calcium oxalate, carbonate and 
cbolesterin. Calculi are usually multiple, not facetted, and vary’ in 
size from a small granule to an inch (25 mm.) in diameter. The pancreas 
shows chronic inflammatory changes and gall-stones are often present. 

Clinical Findings. The patient is usually a male, over the age of 40. 
There may be no symptoms, or attacks of epigastric colic and vomiting 
occur, the pain radiating to the r^on of the left scapula. 
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On Examination : The patient may be tender in the epigastrium 
and also jaundiced. The feces show azotorrhoea or steatorrhoea, and 
the greyish-white calculi may be passed in the stools. If the calculi 
are rich in lime, they are shown by X-ray examination. 

Differential Diagnosis. The colic resembles biliary colic, but the 
pain tends to radiate to the left. 

Course and Complications. Repeated attacks of colic may occur. 
Complications include diabetes melUtus, pancreatic abscess and 
peritonitis. An abscess may discharge through the abdominal wall. 

Treatment. Sedatives such as morphin. sulph, J gr. (15 mg.) are 
required, as for biliary colic. In some cases the calculi have been 
removed by operation. 

THE LIVER, GALL-BLADDER AND BILE DUCTS 

Introductory. In studying diseases of the liver, certain special 
methods of investigating hepatic function are available. 

The hepatic efficiency tests of most clinical value include : 1. The 
investigation of the pigmentary function. This involves tests for the 
presence of bile in the blood, urine and feces. Bile pigments in the 
blood are shown by the van den Bcrgh test. The normal amount of 
serum bilirubin is 0*1 to 0*8 mg./IOO ml. The icterus index is a less 
accurate test, as the serum may be coloured by other substances than 
bilirubin, such as carotene or mepacrine. The normal value in the 
blood is 2 to 8 units. In latent jaundice there is an excess of bilirubin in 
the blood, usually between 1 to 3 mg./IOO ml., but no jaundice is found 
clinically. The “ direct *’ (conjugated) and “ indirect ** (unconjugated) 
and total serum bilirubin are determined. "When the jaundice is mainly 
due to increase in " direct " pigment the condition may be obstructi%’«, 
or toxic and infective. Latent jaundice is met with in infectious 
hepatitis, cirrhosis hepatitis and the htemolytic anaemias. In dissociated 
jaundice there is an excess of bile salts in the blood without a corres- 
ponding rise in the bilirubin content. Tin's may cause pruritus and 
bradycardia in certain cases of cirrhosis hepntis. Bile pigments in the 
urine can be tested for clinically. With a deficiency of bile in the intestine 
the stools become fatty, tlierc being an excess of split fat. 

2. The mei(d)olic function. In the galactose tolerance test 40 G. of galac- 
tose arc given by mouth and the blood galactose curve determined, and 
the urine examined for galactose. The blood samples are examined 
everj' 80 minutes for 2 hours. Normally the blood galactose does not 
rise above 10 to 40 mg./IOO ml. The sum of the four blood galactose 
readings, called the galactose index, is normally nboiit 70 mg. An index 
over ICO indicates hepatocellular damage. Normally the urinary 
excretion of galactose in 5 hours is less than 8 G. A figure over 4 G. 
is suspicious, and one of over C G. indicates severe liver damage. 

8. The heemopoktie functions. The aVcaline plaxnia phosphatase 
rises above the normal of 7 to 13 King-Amistrong units/1 00 ml. in some 
cases of obstructive jaundice. It lias been claimed lint readings above 
50 units signify obstructive jaundice, above 20 units indicate non- 
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obstructive jaundice, and normal figures are found in hepalic jaundice* 
It must be remembered tiwt Ibe alkaline phosplmlasc is raisc<l in such 
conditions as Paget’s disease, rickets, hypcrpnmthjToidism, ostco* 
malacia, osteogenic sarcoma and other primary skeletal tumours, Tht 
plasma ■proicins may also be'afieclcd in liver disorders, the plasma 
albumin falling belo^v the normal low level of 3-8 G./lOO ml. There are 
many other causes for a fall in the plasma albumin. Flocculation tests in* 
elude the colloidal gold, the zinc sulphate and the th}7nol turbidit}’. The 
normal readings are, colloidal gold 0 to 1 unit, zinc sulphate 0 to 0 units, 
and thj'mol turbidity 0 to 4 units per ml. Tlic flocculation tests arc 
usually positive in infectious hepatitis and negative in obstructive 
jaundice, Tliey depend on an increase of y, or ^ plus y-globulins in the 
plasma. 

4. The excretion of foreign substances. The hromsulphthalein test 
consists In the intravenous injection of 5 mg./kg. body xvcight of 
hromsulphthalein and removal of a specimen of blood at 5 minutes and 
45 minutes. The dye content of the sera is estimated, Kormally the 
5-minute specimen contains between 15 and 85% of the dye, and the 
45-mmute specimen between 0 and 5%. A figure above 20% in the 
second specimen indicates liver damage. 

5. The indications of liver damage. Tlic scrum transaminases may 
be raised when liver cells are damaged. Serum glutamic pjTuWc 
transaminase (SGP-T) seems to be more indicative of liver damage than 
is serum glutamic oxalacetic transaminase (SGO*T). Tlic tests can be 
carried out in the presence of jaundice. The transaminases arc raised 
in cell damage elsewhere, as in coronary tliiombosis. Tlie normal 
SGP'T is S to 85, and the normal SGO-T is 8 to 40 units/ml. 

0. The prothrombin response to vitamin K. ' This is of value in 
surgical jaundice. The prothrombin in the blood is estimated (see p. 191). 
If it is low 100 mg. of \itamin K (Synkavit, 100 mg. in 2 ml.) ore injected 
intramuscularly. Tlie prothrombin is estimated again after 24 to 48 
hours. If the value is now normal it indicates biliary obstruction. If 
there is no response there is probably gross liver damage. 

7. Liver puncture biopsy. A small specimen of liver tissue is removed 
by liver puncture, usmg a special trocar and cannula, and examined 
histologically. 

8. X-ray examination. Cholecystography and cholangiography 
reveal the size, shape, filling capacity and contractilit>' of the gall- 
bladder, and the presence of calculi and the condition of the bile ducts. 
In some cases calculi are seen in a direct radiogram, 

THE tWER 
Hepatitis 

Infectious hepatitis is the most common cause of acute inflammation 
of the liver. Less often it Is associated with hepatic abscess, secondary 
sj'pbilis, cloudy swelling, acute massive necrosis of the liver and toxins 
and infections aflecting the liver. Cirrhosis of the liver may be regarded 
as a variety of chronic hepatitis. 
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Malfonnatlons and Displacements 
The malformation which is of the greatest importance clinically is 
the Riedel’s lobe. This is a tongue-like downward projection from the 
right lobe of the liver, which may be mistaken for an enlarged gall- 
bladder, or for the right kidney. It usually occurs in women. 

The liver may be displaced downwards, as by a subphrenic abscess, 
or upwards by an abdominal tumour or ascites. Hepatoptosis is a term 
applied to prolapse of the liver. It is more common in women and may 
give rise to abdominal dragging, to pain, or to biliary colic. 

On Examination : An abdominal tumour is felt which can be pushed 
back into the space normally occupied by the liver. 


Hypersmia 

Active Hypersmia. This may be associated with a chill, especially 
in tropical countries, in individuals who have suffered from malaria or 
dysentery. It may also result from over-eating, associated with a 
sedentary life and chronic constipation. It is often known as a “ chill 
on the liver.” 

Clinical Findings. The patient complains of headache, nausea, 
constipation, and a sense of fullness or pain in the region of the liver. 

On Examination : The tongue is furred, and the liver may be just 
palpable and somewhat tender. 

Treatment. Tlie patient should be kept in bed for a few days, on 
a milk diet, and aperients given such as calomel 2 gr. {0*12 G.) noctc, 
with mag. sulph. 60 to 120 gr, (4 to 8 G.) mane. Hot applications to the 
liver area are comforting. 

Passive Hypenemla. This usually results from back pressure due 
to heart failure. There is congestion and anoxia of the central 
zone of the liver lobules, producing the ** nutmeg ” liver. 

Clinical Findings. The patient may complain of pain in the liver 
region. 

On Examination : In addition to the evidence of cardiac disease, the 
liver is enlarged and expansile pulsation may be detected on bimanual 
palpation, especially if tricuspid regurgitation is present. There may 
also be jaundice. 

Treatment. The underlying cardiac lesion must be treated. In 
addition, venesection helps to relieve the congestion. 


Infarction 

The intralobular branches of the portal vein may be blocked by an 
embolus or by thrombosis. An embolus may also occur in the hepatic 
artery. Thrombosis may develop in the larger branches of the portal 
or hepatic veins. The embolus may consist of blood clot or of a portion 
of new growth. The infarct is iucmorrhagic, unless due to obstruction 
of the hepatic artery, when it is anictnic. It is generally dccp-scntcd and 
gives rise to no Bjnnptoms during life, unless there is pain from an 
associated perihepatitis. 
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Perihcpalltis 

Definilion. Inflammation of the capsule of the liver. This may 
be acute or chronic. 


Acute PerihepaHtis 

Etiology. This may he secondary to a liver abscess, gumma, 
hydatid cyst, cholangitis, etc., or it may form part of a general or local 
acute peritonitis. 

Clinical Findings. The patient complains of pain in the region of 
the liver, near the angle of the right scapula, or at the tip of the right 
shoulder. 

On Examinaii(m : There is diminished movement on the affected 
side of the chest, the liver may be tender on palpation and a localised 
friction rub can he felt or heard. 

Treatmcnt. The pain is best relieved by immobilising the side of 
the chest by strapping. 

Chronic PcrihepatlUs 

This may be local or ditiuse. 

Local Perihepatitis. This may be due to local affections of the 
liver, such as a gumma or cyst, or occur in association with passive 
hypenemia due to heart disease, or adjacent to an inflamed gall-bladder. 
It may also form part of a tuberculous or malignant peritonitis. 

Qinical Flndli^s. There are usually no symptoms, but localised 
pain may occur. 

Diffuse PerihcpaliUs (Sugar-iced Liver). This is associated with 
rhr<JT\ic prolifcmtive peritonitis (sec p. 110). A thick white flbrous 
ifUit forms over the liver, which can be stripped off. There 
is <jft/'Ti tlnckcning of tire omentum, ascites, clironic pericarditis, 
art/ and chronic nephritis (Pick’s disease). There are usually 

fK/ Uitrriiic sjTnptoms and no jaundice. 

Treatment. The ascites can be relieved by aspiration, and pot. iod. 
Amhi f**' given >?y.Tnouth in doses of 5 to 10 gr. (0-3 to 0 0 G.) t.i.d. ' 
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Clinical Findings. The clinical picture in amoebiasis and hydatid 
infection is considered separately (see pp. 738, 764). With pysmic 
abscesses the patient is very ill, with a swinging temperature and rigors. 
The liver is usually enlarged and tender, and there may be icterus. 

Prognosis. With multiple abscesses this is usually hopeless. 

Treatment. No special treatment is available beyond treating the 
primary cause. 


Suppurative Pylephlebitis 

Definition. This term is synonymous with portal pyasmia. Suppura- 
tion occurs in the tributaries of the portal vein, in the vein itself and 
its branches. 

Etiology. Suppurative pylephlebitis is most commonly due to an 
appendix abscess. Less often the condition is secondary to an amoebic 
liver abscess, to pus in the gall-bladder or bile ducts, to infection after 
rectal operations or pelvic operations in women. 

Pathology. The liver is enlarged, perihepatitis is usually present, 
and abscesses may be seen on the surface or only on section of the organ. 
The portal vein or its branches contain disintegrating blood clot with 
a variable amount of pus. 

Clinical Findings. The disease usually begins during convalescence 
from an operation for an appendix abscess. The patient becomes 
gravely ill with rigors, sweating and increase of temperahue and pulse 
rate. This is followed in a few days by pain in the region of the liver. 

On Examination : The patient looks iU, the tongue is dry and furred, 
and there may be slight icterus. The liver is found to be enlarged and 
tender. The spleen is not usually enlarged. The blood : There is 
usually a leucocj'tosis, but the systemic blood culture is often sterile. 
The temperature is irregular ; it may be remittent or intermittent. 

Differential Diagnosis. The increase in the gravity of the patient’s 
condition with the rigors and hectic temperature suggest pyemia, and 
the evidence of liver involvement renders the diagnosis of portal pyaimia 
clear. In many cases, however, it is difficult, if not impossible, to 
diagnose during life. There may be no definite localising signs pointing 
to the primary source of the infection. 

Course and Complications. The course is progressive. Com- 
plications, such ns empyema or a lung abscess, may occur. 

Prognosis. Death usually occurs in one to six weeks. 

Treatment. It is doubtful w'hether there is any curative treatment 
available in established cases. Treatment is therefore palliative for 
relief of pain and discomfort, but, if indicated, antibiotics should he 
given. 


Tlirombosis of the Hepatic Veins 

Primary thrombosis of the hepatic veins is knoA^m as ChiarVs disease. 
The symptoms include sharp right upper abdominal pain radiating to 
the back, and, in some coses, shock, nausea, vomiting, and collapse. 
The liver is enlarged and lender, the spleen is enlarged, and there is 
ascites. There is no venous engorgement in the neck, ns is met with in 
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Perihepatitis 

DefiniUon. Inflammation of the capsule of the liver. This may 
be acjite or chronic. 

Acute Perihepatitis 

Etiology. This may be secondary to a liver abscess, gumma, 
hydatid cyst, cholangitis, etc., or it may form part of a general or local 
acute peritonitis. . . 

Clinical Findings. The patient complains of pain m the region oi 
the liver, near the angle of the right scapula, or at the tip of the right 
shoulder. , 

On Examinalion : There is diminished movement on the affected 
side of the chest, the liver may be tender on palpation and a localised 
friction rub can be felt or heard. 

Treatment. The pain is best relieved by immobilising the side of 
the chest by strapping. 

Chronic Perihepatitis 
This may be local or diffuse. 

Local Perihepatitis. This may be due to local affections of the 
liver, such as a gumraa or cyst, or occur in association with passive 
hyper®mia due to heart disease, or adjacent to an inflamed gall-bladder. 
It may also form part of a tuberculous or malignant peritonitis. 

Clinical Findings. There are usually no symptoms, but localised 
pain may occur. 

Diffuse PcrihepatiUs (Sugar-iced Liver). This is associated with 
chronic proliferative peritonitis (see p. 116). A thick white fibrous 
coat forms over the liver, which can be stripped off. There 
is often thickening of the omentum, ascites, chronic pericarditis, 
arteriosclerosis and chronic nephritis (Pick’s disease). There are usually 
no toxarmic s}7nptoms and no jaundice. 

Treatment. The ascites can be relieved by aspiration, and pot. iod. 
should be given by mouth in doses of 6 to 10 gr. (0-3 to O-G G.) t.i.d. 

Liver Abscess 

Definitloa Suppuration in the liver. 

Etiology. Tlie abscess may be due to the following causes : 
1. Amcebi^is (seep. 738). It is then usually single. 2 . Portal pyasmia. 
The infection may arise in tlie appendix (“ appendicular liver ”), or in 
other sites such as the prostate or rectum. It may be secondary to 
suppurative pylephlebitis (see below). The abscesses are usually 
multiple. 3. Arterial pyicmia. This is often secondary to otitis 
media, the infection being carried to the liver by the hepatic artery. 

4 . Suppurative cholangitis. The infection spreads up the bile ducts. 

5. Trauma. An abscess may form secondary to a wound of the liver. 
0. Retrograde infection by the hepatic veins. This rarely occurs. 
7. Direct spread of Infection. This may be due to a subphrenic abscess 
or empyema of the gall-bladder. 8. Suppuration in a hydatid cyst. 

6. Actinomycosis. 
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Clinical Findings. The clinical picture in amoebiasis and hydatid 
infection is considered separately (see pp. 738, 704). With pyemic 
abscesses the patient is very ill, with a swinging temperature and rigors. 
The liver is usually enlarged and tender, and there may be icterus. 

Prognosis. With multiple abscesses this fs usually hopeless. 

Treatment. No special treatment is available beyond treating the 
primary cause. 


Suppurative Pylephlebitis 

Definition. This term is synonymous with portal pyiemia. Suppura- 
tion occurs in the tributaries of the portal vein, in the vein itself and 
its branches. 

Etiology. Suppurative pylephlebitis is most commonly due to an 
appendix abscess. Less often the condition is secondary to an amoebic 
liver abscess, to pus in the gall-bladder or bile ducts, to infection after 
rectal operations or pelvic operations in women. 

Pathology. The liver is enlarged, perihepatitis is usually present, 
and abscesses may be seen on the surface or only on section of the organ. 
The portal vein or its branches contain disintegrating blood clot with 
a variable amount of pus. 

Clinical Findings. The disease usually begins during convalescence 
from an operation for an appendix abscess. The patient becomes 
gravely ill with rigors, sweating and increase of temperature and pulse 
rate. This is followed in a few days by pain in the region of the liver. 

On Examination : The patient looks ill, the tongue is dry and furred, 
and there may be slight icterus. The liver is found to be enlarged and 
tender. The spleen is not usually enlarged. The blood : There is 
usually a leucocytosis, but the systemic blood culture is often sterile. 
The temperature is irregular ; it may be remittent or intermittent. 

Differential Diagnosis. Tlie increase in the gravity of the patient’s 
condition with the rigors and hectic temperature suggest pyiemia, and 
the evidence of liver involvement renders the diagnosis of portal pyeemia 
clear. In many cases, however, it is difficult, if not impossible, to 
diagnose during life. There may be no definite localising signs pointing 
to the primary source of the infection. 

Course and Complications. The course is progressive. Com- 
plications, such as empyema or a lung abscess, may occur. 

Prognosis. Death usually occurs in one to six weeks. 

Treatment. It is doubtful whether there is any curative treatment 
available in established cases. Treatment is therefore palliative for 
relief of pain and discomfort, hut, if indicated, antibiotics should be 
given. 


Thrombosis of tlic Hepatic Veins 

Primary tlarombosis of tlie hepatic veins is ns Chiari's disease. 

The symptoms include sharp right upper abdominal pain radiating to 
the back, and, in some cases, shock, nausea, vomiting, and collapse. 
The liver is enlarged and tender, the spleen is enlargc<i, and llicre is 
ascites. There is no venous engorgement in the neck, as is met with in 
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right-sided cardiac faUuie. Death may occur from tematorais. 
Secondary hepatic vdn thrombosis may be associated ^^h Iivct 
disease, vrith septicamia, erythremia vera, or with thrombo-phlebitis 
migrans. 

Portal Thrombosis 

[Py}ethTombon9. PylephUbitis Adhissica) 

Definition. Thrombosis of the portal vein. 

Etiology. Portal thrombosis is most often associated with cirrhosis 
of the liver, or with new growths in the pancreas, stomach or liver. 
In other cases it is due to syphilis of the portal vein, trauma, or to 
infections in the portal area, such as the intestines, appendix, spleen, 
pancreas or gall-bladder. It may occur in erythrsmia vera and in 
splenic anasmia. 

Pathology. The wall of the portal vein or its branches is generally 
thickened and the blood is clott^. The spleen is usually enlarged, but 
the liver may be normal in size. The mesenteric veins alone may be 
thrombosed, with secondary gangrene of the intestine, usually in the 
jejunum. 

Clinical Findings. There may be hasmatemesis, acute abdominal 
pain or sweUiog of the abdomen due to ascites. In cirrhosis of the liver 
hepatic vein thrombosis may precipitate hepatic coma. With a 
mesenteric thrombosis (see p. 126) the sjTnptoms resemble those of an 
acute abdominal emergency. 

On Examination: The spleen may be enlarged and dilated veins 
seen around the umbilicus. 

DiSerential Diagnosis. It is very difficult to make a certain diagnosis 
in cases of portal thrombosis, especially as it is so often associated 
with other severe diseases. The sudden onset of abdominal pain, 
hsmatemesis or ascites is very suggestive. 

Course and Complications. The thrombosis may persist for many 
years or rapidly prove fataL Recurrent attacks of hiematemesis may 
occur. 

Prognosis. This is very grave, but in some cases the patient 
survives the attack for several years. 

Treatment. If the patient survives the immediate shock anti- 
coagulant treatment should be given (see p, 101) and a course of 
penicillin injections. 

C>*sts of the Liver 

The following varieties of cyst may occur ; l. Blood and degenera- 
tion. 2. Dermoid. C. Lymphatic. 4, Endothelial. 5. Due to bile 
duct obstruction. 6. C>’5tadenomB. 7. Hydatid. 8. Polycj’stie. 
This forms part of congenital polycystic disease of the kidnej*s (sec 
p. SOS). The solitary non-parasitic cj'st is probably a cystadenoma 
arising from a congenital aborant bfle duct. 

Clinical Findings. Unless the cyst is large it cannot be felL In 
polycj'stic disease, however, the enlarged and irregular surface of the 
h’ver can often be detected. (^”sts may rupture into the peritoneum. 
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causing severe shock, or a fatal hiemorrhage may take place into the 
cyst. A cyst may press on the bile ducts or duodenum, suppuration 
may occur, or the pedicle become twisted. 

Hydatid Cysts 

Etiology. The disease is due to infection with the Echinococcus 
granulosus {T, echinococcus) (see p. 764). 

Pathology. The cysts may be multiple or single, deeply 
embedded in the liver substance or projecting from the surface. The 
liver is the organ most commonly affected in hydatid disease. The 
structure and contents of the cyst and the changes they may imdergo 
are described on pp. 764, 765. 

Clinical Findings. If the cyst is small or deep-seated, it may cause 
no symptoms. In other cases the patient complains of aching or 
of pain in the region of the liver, and he may give a history of residence 
in an infected area. 

On Examination: The liver may be enlarged and a rounded swelling 
felt, depending upon the position of the cyst. The cyst may be revealed 
by X-ray examination. A hydatid thrill (see p. 764) is rarely palpable. 
The blood may show an eostnophtlia. The Casoni intradermal test 
consists in the intradermal injection of 0*2 ml. of filtered hydatid fluid, 
obtained from a cyst of a sheep. *A positive reaction is shown by the 
formation of an urticarial wheal in about 10 minutes, followed in a few 
hours by erythema and oedema around the site of the injection. Tliere 
may also he a febrile reaction. 

Differential Diagnosis. A hydatid cyst, if palpable, must be 
distinguished from a gumma or carcinoma of the liver, or an enlarged 
gall-bladder. It may also simulate a pleural effusion, if situated 
posterioriy. The diagnosis is usually suggested by the history of the case, 
the negative Wossermann and the positive blood and intradermal tests. 

Course and Complications. The cyst may cure itself by inspissation. 
On the other hand, it may continue to grow, it may suppurate, or a 
hzcmorrhnge may occur into it. Rupture may take place into the 
abdomen, stomach, intestine, etc. 

Prognosis. The mortality rate is about 15%. 

Treatment, The cyst should not be tapped. If causing symptoms, 
it should be removed as completely as possible by an open operation. 
Aspiration is dangerous, as severe shock or death may occur if any of 
the fluid enters the peritoneum. 

Caldfication of the Liver 

X-ray examination of the upper abdomen may reveal extensive 
areas of calcification in the liv'cr. This is most often due to hydatid 
infection, but it may result from omoebiasis, sj^pliiUs, carcinoma, 
infective or vascular lesions. 

Cirrhosis of the Liver 

Definition. Hardening of the liver, due to the formation of fibrous 
tissue. The varieties of cirrhosis may be classified as follows : 1. Portal. 
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2 . Post-necrotic, 3. Biliary. 4. Pigmentary. 5. Parasitic, fi. Syphilitic. 

7 . Congestive. 8. Active juvenile. 

Portal Cirrhosis 

(Diffuse Hepatic Fibrosis. Alcoholic CirrAo^is. Lainmc's 

Atrophic Cirrhosis. Hob-natl Liver. Gin-drinker's Liver) 

Etiology. Clinical experience shows that most cases of cirrhosis of 
the liver are associated 'with persistent excessive intake of alcohol. 
The question whether alcohol exerts a direct toxic effect on the liver is not 
finally decided, although there is no doubt that after an attack of in- 
fectious hepatitis it acts as a liver poison. Cirrhosis may follow an 
attack of infectious hepatitis. It may at times develop in man either 
directly from protein nutritional deficiency, or indirectly because 
excessive consumption of alcohol results in a lowered protein intake, or 
causes a gastro-enteritis which interferes with the digestion and absorp- 
tion of protein. Not all heavy drinkers develop cirrhosis. Lack of 
protein in the diet alone, does not always cause cirrhosis. Cirrhosis may 
also occur in 'Wilson’s disease, or in association 'with ulcerative colitis 
cholestasis (intrahepatic biliary retention), hsmochroraatosis, fibro- 
cj*stic disease, right-sided heart failure and galactosremia. The latter is 
an inborn error of carbohydrate metabolism due to lack of a galactose 
specific enzyme. Predisposing causes: 1. Age: Usually over 40, but 
cirrhosis may occur in children. 2. Sex : Males predominate. 3 . Occupa- 
tion; Especially those working in the liquor trade, and commercial 
travellers. 4. Climate and locality : It is more common in temperate 
zones. 

Pathology. In the early stages the liver is enlarged and fatty, later 
it shrinks (LaSnnec’s atrophic cirrhosis). The surface is irregular, the 
projections being called ” hob-nails.” These are formed by hyperplasia 
of liver cells, and are yellowish on section (Kippof = yellow). The liver 
is tough on section owing to the bands of fibrous tissue which surround 
several lobules. In many cases the liver is enlarged, wnth a finely 
granular surface, and the strands of fibrous tissue are perilobular in 
distribution. In other instances while portions of the liver are healthy, 
in some areas the liver lobules are replaced by newly regenerated liver 
cells. The spleen may be enlarged. A corapensatorj' venous circulation 
is established on account of the portal obstruction. The main channels 
opened up are : Veins running from the bare area of the hVer to the 
phrenic and intercostal veins. An anastomosis between the cesophageal 
veins and the coronary veins of the stomach. Dilated veins are often 
present in the lower part of the esophagus, and in the stomach there 
may be erosions of the mucous membrane or dilated veins. Enlargement 
of the para-umbilical vein of Sappey, running in the falciform ligament 
and connecting the epigastric and portal veins. Dilatation of the veins 
around the umbilicus gives rise to the appearance known as the caput 
Medusce. An anastomosis between the inferior mesenteric and the 
bjemorrhoidal veins. Ilicmorrhoids are not common. Enlargement of 
the retroperitoneal veins of Rclrius, establishing communication between 
the portal tributaries and those of the inferior vena cava (sec Fig. 8). 



Fia. 8. CoiiiiuNiCATioNS Between the Portae and Systemic Venous Systems 

A. Between the retro-peritoneal veJiw which open into the lumbar and azygos 
veins and the veins of the intestine, especially in those regions where the gnt is bound 
down to the abdominal parietes, e.g., the duodenum and ascending and descending 
colon. This anastomosis was described by Betrius. 

B. Veins in the liver substance and capsule may communicate with the phrenic 
and intercostal veins, where the liver and diaphragm are uncovered by peritoneum. 

C. Very rarely the ductus venosus of the feetus remains patent and connects 
the left branch of the portal vein with the inferior vena cava. 

D. l. The falciform ligament contains veins which establish commimication 
between the left branch of the portal vein and the veins of the abdominal wall. 
These vessels are known as the para-umbilical veins of Sappey and lie in close 
relation to the obliterated umbilical vein of the feetus (iigamentum teres). In portal 
obstruction a large vein is often found in the free margin of the falciform ligament. 
Rokitanskj’ and Bamberger originally stated that this vessel was the patent 
umhillcal vein. Sappey, however, asserted that the vein was always a para-umbilical 
vessel. 

D. 2. Veins running anteriorly in the falciform ligament connecting the umbilical 
or para-umbilical veins with a superior epigastric vein have been seen post-mortem 
in cases of portal obstruction. 

E. The ccsophageal branches of the left gastric vein anastomose with tbe systemic 
cesophageal veins which flow into the azygos system. 

F. The gastric vein communicates with the phrenic vein. 

G. Veins in the capsule of the kidney and the perirenal fat communicate on the 
left side with the veins of tbe descending colon, and on the right with veins of the 
ascending colon and duodenum. Congestion of the renal vessels has been described 
In cirrhosis and this may account for luematuria. 

II. The veins of the descending colon may communicate with the spermatic 
plexus. Varicocele may occur in cirrhosis. 

I. The superior hasmorrhoidal vein, a tributary of tbe Inferior mesenteric vein, 
anastomoses with the middle and inferior htemoirhoidol veins of the systemic circula- 
tion. 

J. A communication between the left renal vein and the splenic vein has been 
described. 

K. A communication between the splenic and azygos veins has been observed. 

Peritoneal odheslons to the liver, stomach, duodenum and spleen favour the 
formation of anastomoses between portal and systemic veins. 
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raised. 


Differential Diagnosis. The symptoms in the early stoges are those 
of chronic gastritis, or of tenderness over the liver, and there may be no 
indication that the liver is cirrhotic until pressure manifestations 
such as hiematemesis, or until the liver is definitely enlaced. Other 
causes of hiematemesis, such as gastric ulcer, must then be excluded. 
The barium meal will afford evidence of gastric ulceration. 

Enlargement of the liver necessitates a consideration of other causes 
than cirrhosis, such os malignant disease, syphilis, splenic amcmia, 
passive hypersemia, amyloid degeneration, a hydatid cyst, an abscess, 
leuhffimia or Hodgkin’s disease. In malignant disease the liver is 
usually more irregular, definite nodules with central umbilication are 
palpable in some cases, and jaundice tends to be more intense. In some 
cases, however, the liver is infiltrated with secondary deposits, and no 
jaundice is seen. The growth is usually secondary to a lesion elsewhere. 
In syphilis the 'Wassermann reaction is positive, and there is ameliora- 
tion of the condition with the administration of iodides. In splenic 
an«mia the spleen is usually considerably enlarged before the liver 
enlarges. In passive hyperemia there is evidence of heart failure, and 
expansile pulsation may be detected in the liver. In amyloid degenera- 
tion the patient is usually suffering from a definite wasting or suppura- 
tive disease. The blood examination is of value in the diagnosis of 
hydatid disease, abscess and leukaemia. In Hodgkin’s disease, enlarged 
lymph nodes are usually found elsewhere. The alcoholic history and 
appearance of the patient are also of value. 

In the ascitic stages other causes of ascites must be considered (see 
p. 1211, Cholamia or hepatic toxiemia resembles uraemia in some 
respects clinically, and the non-protein nitrogen content of the blood 
may be raised. 


Course and Complications. In the early stages the disease may 
pursue a very slow course, and arrest may even occur. Complications 
include: Hiematemesis, portal thrombosis, hcpato-renal failure 
pulmonary tuberculosis, tuberculous peritonitis, hiemorrhagic pleural 
eiTusion, pneumonia, and peripheral neuritis. 

Prognosis. This is very grave, except in the early stages, and the 
patient '^ually a few years after the diagnosis is made. Hepatic 
coma and hamatemesis are serious complications. ^ 
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not be administered, and if drugs are required to calm the patient, 
paraldehyde may be given, as for hepatic coma {see p. 101). 

Post-necrotic Cirrhosis 

Etiology. Post-necrotic cirrhosis, or scarring of the liver, follows 
widespread necrosis of liver cells, as may occur after infectious hepatitis, 
or in acute massive liver necrosis due to poisoning from phosphorus, 
carbon tetrachloride or cincophen, wlien the patient does not die during 
the acute phase. The reason why it occurs in some cases of hepatitis 
and not in others is unknown. 

Pathology. The liver is small, with nodules and depressions on its 
surface. The nodules are caused by proliferating Uv'er cells and the 
depressions are due to areas of connective tissue with collapse of the 
liver reticular structure. Broad bands of connective tissue are formed. 

Clinical Findings. This disease is not uncommon in young people, 
following one or more attacks of infectious hepatitis. The patient feels 
ill, is jaundiced, has abdominal pain, and may suffer from hiematemesis 
or ascites. The serum globulin is raised, and the alkaline phosphatase 
in the serum is also usually above normal. 

Course. In some cases there is rapid deterioration, the condition 
resembling acute massive necrosis of the liver. 

Differential Diagnosis. The condition resembles that met with in 
portal cirrhosis, but there is usually a history of infectious hepatitis. 
The jaundice is deeper than in portal cirrhosis. 

Treatment. This is similar to that for portal cirrhosis. 

Biliary Cirrhosis 
{XJnxlohular Cirrhosis) 

There are two types of primary or chronic obstnictive jaundice 
(cholestasis) w'hich will be described separately, cbolnngiolitic biliary 
cirrhosis and obstructive biliary cirrhosis. 

Primary Biliary Cirrhosis {CiiolangioUtic Biliary Cirrhosis. Hanot's 

Cirrhosis) 

Definition. A disease characterised by enlargement of the liver, 
persistent jaundice, and periodical febrile attacks. 

Etiology. The cause is not known. Alcohol is probably not a 
causative factor. Predisposing causes: 1 . Age: 85 to 70 years, but it 
may occur in children. 2. Sex: Nearly always women. 

Pathology. Post-mortem the liver is enlarged, with a smooth 
surface and dark green colour. It is firm on section, and a fine peri- 
lobular fibrosis is present. The larger bile ducts are normal, the smaller 
ones show cholangitis or pericholangitis. The spleen is normal or 
enlarged. The portal l^miph nodes may be enlarged. 

Clinical Findings. The disease is very rare. The onset is gradual, 
the patient complaining of doss of appetite, attacks of nausea or 
diarrhoea, jaundice and itching of the skin. Pain may be felt in the 
region of the liver or of the spleen. 

On Examination: Thepatientisjaundiced, but notusually very deeply. 
The liver is found to be enlarged, and may extend from the fourth rib 
to 4 inches (10 cm.) below the costal margin. It feels smooth and firm. 
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muscular injection of 2 ml. of Hepastab should be given twice a week. 

If there is severe polyneuritis or menial confusion 100 mg. of aneurin. 
hydrochlor. and 300 mg. of nicotinamide should be injected intra- 
muscularly daily. The bowels should be kept acting daily with salines, 
such as mag. sulph. CO gr. (4 G.) inane. If there is persistent jaundice 
and a high serum gamma-globulin prednisone may be given in doses 
of 5 mg. twice or three times daily. If the Wasserman reaction is 
positive, a course of pot. iod. 5 to CO gr. (0-3 to 4 G.) t.i.d. should be 
given for 2 to 3 months. If there is luematemesis no morphine must be 
given, as owng to failure of hepatic detoxication, even J gr. (10 mg.) 
may prove fatal. 

Asciles. In acute ascites due to alcoholic cirrhosis, rest in bed with 
a mixed diet, as described above, and no alcohol, may cause a rapid 
disappearance of the fluid. In the more chronic tj'pes it may be possible 
to abolish the ascites by a high protein, low sodium diet, combined with 
mercurial diuretics and ammonium chloride. A preliminarj' paracentesis 
is not always necessary. The patient is given a diet containing 120 G. 
protein, with a sodium content up to 500 mg. a day. By the use of 
Casilan, CO G. in a pint (COO ml.) of water during the day, it is possible 
to obtain enough protein without increasing the sodium intake. The 
caloric value of the diet should be about 2,500. The fluid intake should 
be restricted according to the fluid output. Two ml. of mersalyl are 
injected intramuscularly twice a week, and ammonium chloride is 
given by mouth, 1 G. t.i.d. The ammonium chloride can be given as 
0-5 G. enteric coated tablets. It is also advisable to give potassium 
chloride, 1 G. daily. After several montlis it is usually possible to 
increase the sodium intake, without recurrence of ascites. A careful 
watch must be kept for early signs of hepatic coma, such ns mental 
changes, when the administration of ammonium chloride must be dis- 
continued. 

Tlie use of other diuretic agents is described on p. 243. 

Various operations have been devised either to drain away the fluid 
or to relieve portal hypertension. The Talma-Morison opemtion is the 
most satisfactory of the former, adhesions being formed between the 
omentum and tlie anterior abdominal wall. In the latter type of 
operation the portal vein is anastomosed to the inferior vena cava, thus 
establishing a portacaval shunt. Enccphalopatliy, with mental con- 
fusion, flapping tremor, a raised arterial ammonia, urinarj* Incontinence 
and disorientation may be relieved by the oral administration of lactxilosc 
(Duplmlal) 80 G. b.i.d. 

Ruplure of arsophageal or gaslrie veins. This constitutes a medical 
emergency, demanding prompt treatment. A blood transfusion should 
be given using fresh lilood. Gastric tamponade, by a Sengstaken in- 
flatable ocsopliagcal lube passed into the stomach is now seldom used. 
Vasopressin (I’itrcssin) 20 units in 1 ml. dilated in 5% dextrose inject^ 
intravenously over a period of 10 minutes has been found successful in 
controlling bleeding from oesophageal varices, but should not be given 
if there is disease of the coronarj' arteries. Feeding is by inlragastric 
or intravenous drip, srilh 10 to 20% dextrose solution. Jlorphinc must 
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a honeycomb appearance due to dilatation of the bile ducts. Fibrosis 
is present around the bile ducts, and this fibrosis may be unilobular or 
multilobular. Calculi may be present in the extrahepatic bile ducts. 
The spleen is not usually enlarged. 

Clinical Findings. The onset is gradual, with progressive jaundice. 

On Examination : The liver is not generally palpable, but an enlarged 
gall-bladder may be felt. The blood ; The van den Bergh reaction is 
direct. The urine : Bile pigment is present. The feces are pale owing 
to absence of bile. 

Differential Diagnosis. The diagnosis involves consideration of the 
causes of obstructive jaundice, especially that due to gall-stones. The 
onset of chofemic symptoms indicates that there is further failure of 
hepatic function. 

Course and Complications. The course is progressive, unless the ob- 
struction is removed before irreparable damage has been done to the 
liver. 

Prognosis. Early treatment may effect a cure. The outlook is 
very grave with the onset of coma. 

Treatment. The obstruction should be removed, if possible, by 
operation. 

Other Varieties of Cirrhosis 

These include pigmentary cirrhosis, parasitic cirrhosis, syphilitic 
cirrhosis, congestive cirrhosis and active juvenile cirrhosis. 

Pigmentary cirrhosis. This is exemplified by htemochromatosis (see 
p. 087). 

Parasitic cirrhosis. This is due to infection of the liver with such 
parasites as the Bilharzia mansoni or the liver fluke {Fasciola hepatica). 

Syphilitic cirrhosis. In congenital syphilis a pericellular cirrhosis 
may be noted. In acquired syphilis single or multiple gummata are 
found in the liver. Deep scarring in a healing gumma may produce the 
hepar lobaium. 

Congestive cirrhosis. This is due to heart failure. Fibrosis occurs 
chiefly aroimd the central hepatic veins. 

Active juvenile cirrhosis. Tliis is met with chiefly in young women. 
It may develop insidiously or have an onset resembling that of •\nral 
hepatitis. The jaundice pereists. Tlie spleen may be enlarged. Lupus 
erythematosus cells arc found in the blood in about 10% of cases. The 
disease is slowly progressive, death occurring in a few years. 

Jaundice {Icterus) 

Definition. A condition cliaracterised by excess of bile pigment in 
the blood, with a yellow discoloration of the skin and conjunctiva;. 

Physiology and Pathology. Bile pigment is made from red cells 
engulfed by the phagocytic retlculo-cndothelial cells in the bone 
marrow, spleen and liver. The rcticulo-endothelial cells in the liver 
(Kupifer cells) are situated in the walls of the intrahepatic brandies of 
the portal vein. The bilirubin, which is the globin-free, iron-free fraction 
of haunoglobin, is carried to the liver in the blood stream, attached to 
albumin, in an unconjugated form. This is insoluble in water and does 
not pass into the urine. It gives an indirect von den Beigh reaction ns 
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The spleen may be palpable. There is no ascites. The fingers are often 
clubbed, and hypertrophic osteo-arthropathy may be seen in the wrists 
or other joints. The serum may contain antibodies giving a distinctive 
pattern of cytoplasmic staining in unfixed sections of thyroid gland, 
stomach and kidney as shown by immunofluorescence. 

There is an increase of immunoglobulin (IgM) in the plasma cells 
found in tlie early lesions of primary biliary cirrhosis, and also an 
increase in the circulatory type of Ig^L The normal figure is 60 to 
80 mg./lOO ml., and in primary biliary cirrhosis it may rise to over 
500 mg./lOO ml. This test may obWate a laparotomy to exclude other 
varieties of biliary obstruction or cholestasis. The blood : There is a 
hremolytic anemia, but the leucocytes are often increased up to 12,000 
per c.mm. or more. The van den Bergh reaction is indirect. Similarfind- 
iogs are met with in chronic chloppromazine poisoning. The urine: 
This contains urobilin and increased urobilinogen. The fseces : Sterco- 
bilin is diminished. 

Differential Diagnosis. It may be confused with acholuric jaundice, 
Banti’s disease, portal cirrhosis, infectious hepatitis and xanthomatous 
biliary cirrhosis. The characteristic features are the persistent jaundice 
of a rather mild degree, the absence of ascites, and the enlarged liver. 
The red cells show no increased fragilitj' as they do in acholuric jaundice. 
In Banti’s disease there is usually a leucopenia, and hamorrhages occur 
before the onset of jaundice. Portal cirrhosis is characterised by a 
milder degree of jaundice and the tendency to ascites. In obstructive 
jaundice the f®ces contain little or no bile. In xanthomatous biliary 
cirrhosis the blood cholesterol is raised and xanthomatous nodules 
appear in the skin, especially on the backs of the elbows, with xantho- 
matous patches in the eyelids. 

Course and Complications, The course is usually slowly progressive, 
but tlierc is a tendency to periodical febrile attacks with intensification 
of the jaundice. Complications include intercurrent diseases, such as 
erj-sipclas or pneumonia. Coma occurs in the final stages, and occasion- 
ally there is ascites or gastric hsemorrhage. 

Progaosis. The disease is usually fatal in about 5 or 6 years from 
its onset. 

Treatment. This is similar to that required for portal cirrhosis. For 
pruritus cholestjTamine chocolate flavoured tablets, G-10 G. daily may 
be given for 4 to 7 da}*®. If this foils methyltestosterone 25 mg. tab. 
may be tried, I tab. t.d.s. for a few days. To prevent osteoporosis 
100,000 units of vitanun A and D should be injected intramuscularly 
every 4 weeks and six 1*5 G. tabs, of calcium (Sandoz) taken daily. 

Xanthomatosis should be treated with cloFibrate androsteronc 
capsules (Atromid), G to 0 dmly in divided doses. 

Obstructive Biliary Orrhosls (CAorcof# Cirrhosis) 

Etiology. Charcot’s cirrhosis results from obstruction and infection 
of the bile ducts, as by a calculus, adhesions around the common duct, 
or carcinoma of the head of the pancreas. 

Pathology. At autopsy, the liver is usually contracted. The 
lurfftce is irregular and the colour is dark green. On section it presents 



gj the alimentary system 

~iS=:S===E 

This is a colorfess compound. The greater part is „ 

in the large intestine to stercohihn, which is the same as > 
urobilin. This is a brown substance and colours the feces, 
amount of stercohilinogen is absorbed into the blood, and ^ 

portal vein to tbc liver. The greater part of the “'’Sorbed stcrcob.hnogen 
fe reerereted in the bile, cither as bUirub.n or “ 

trace may pass from the Ever by the hepatic vems and 
the general circulation in the urine as urobilmogen, which is 
to urebilin when e-xposed to the air. When the liver is damped the 
stercohilinogen, •which is absorbed from the intestine by the po 
to the liver, is not recovered by the liver and re-excreted m the Due, 
hut passes to the general circulation and is excreted in the 
pathological amounts as urobiUnogen and urobilin. This irapUes tn 
in addition to the liver damage, a certain amount of bile pigme 
reaching the intestines, and so any obstruction, if present, is ' 

The Claesijicaiion of Jaundice. None of the clafsifications pro- 
pounded can be accepted with enthusiasm, and this is inesutable g 
to the inadequacy of present knowledge. The old disdsion of . 
into obstructive and non-obstructive groups has the merit o e g 
non-committal as regards the nature of the second group. 
classification into obstructive, toxic and infective hepatic (hepatoce • 
ular), and hzemolytic cases subdivides the non-obstructive ^ 

liable to criticism. The nomenclature is mixed, being based bot on 
pathogenesis and on etiology. Further, such sharp divisions ^ ^ 
never occur in practice. In extrahepatic obstruction of the 
unless only of short duration, there k probably always some intrabepati 
damage, and in hjcmolj'tic jaundice there is also usually a bepa i 
element. Arnold Rich has proposed a classification based on c ni 
laboratory findings and theoretical ■\'icws as to patho^nesis. 
recognises two mtun types of jaundice ; 1. Retention jaundice. In^ 
cases there is excessive production of bile pigments by the re 
endothebal cells, and diminished excretion of bile by the b\ er ce • 
The latter is due to subnormal function caused by various factors su 
as anoxannia, febrile disease or immaturity of liver cells. The <»cess 
bile pigment does not pass through the epithelial cells of the bv« 
enters the general drculation by the hepatic vein (see Fig. 9)* — 
giUition {obstructive) jaundice. The bilirubin in the blood is not 
normally, cither owing to nccrosk of the liver cells or to obstiue lo 
the bile canalicuU or ducts. The ducts then rupture (see Fig. 9) , 

passes back into the blood channels of the liver. A combined Jo 
jaundice may also occur, in which there k an excessive ^ 

bile pigments and a regurgitation of bile which has been excreteu 
the canaliculi. 
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Obstructive Jaundice 

The obstruction may be extrabepatic or intraliepatic. 

Eztrahepatlc Obstruction. Cattses in the bile duct : Tliese include 
a gall-stone, a round worm, plugs of mucus, a hydatid cyst or a projec- 
tion of a carcinoma arising in the gall-bladder. Causes in the tcall of the 
duct : A new growth, stricture or catarrhal inflammation. External 
pressure on the duct : Carcinoma of the head of the pancreas, chronic 
pancreatitis, enlarged lymph nodes due to Hodgkin’s disease, mabgnant 
disease, and rarely tuberculosis or glandular fever, or a gumma in the 
portal fissure, carcinoma or ulcer of the stomach or duodenum, renal 
or adrenal tumours, an aneurj'sm of the coeliac axis, hepatic or mesenteric 
arteries. 

Surgical Jaundice 

Tliis is due to posthcpatic obstruction, the common causes being a 
calculus in the common bile duct, adhesions or stenosis affecting the 
bile duct system, carcinoma of the pancreas, of the hepatopancreatic 
ampulla (ampulla of Vater) or of the bile duct, or enlarged Ipnph nodes 
in the portal fissure pressing on the bile duct. The jaundice is pereisten 
and pruritus is often a prominent feature. The signs of obstruction are 
present; Absence of bUe from the feces, presence of bilirubin, ana 
absence of urobilinogen in the urine. The direct van den Bergh reaction 
is positive. The alkaline phosphatase reading is usually over SO iung- 
Armstrong units, and the flocculation liver function fests are 
If after about 4 to 6 weeks the diagnosis is in doubt it is usually wise 
to advise a laparotomy. 

Intrahepatic Obstruction. This may be due to cholangitis, cir- 
rhosis or carcinoma of the liver, or to hepatitis or necrosis of the poly- 
gonal cells of the liver. An obstructive type of jaundice has been met 
with in patients taking clilorpromazine. 

The varieties of obstructive jaundice, such as that due to carcinoma 
of the liver or pancreas, or to gall-stones, etc., are consi ere un er 
their respective headings. , 

Clinical Findings. The urine is dark brown owing to the 

of bilirubin, but contains no urobilin. The fieces are ciaj -co oi^ ,a 
free from stercobilin. They may contain a trace of stercobilmogen. 
The blood contains an e.Ncess of bilirubin and gives an immediate direct 
van den Bergh reaction. Often the obstruction is only partial, me 
motions are then pale but contain some stercobilinogen, the urine con- 
tains bilirubin and a trace of urobilin, and the blood still gives an 1"™“' 
diate direct van den Bergh reaction, but the total amount of bill- 
rubin in the blood is less than in complete obstruction. 

Hcpatoccllalar Jaundice 

This may be caused by dnigs and poisons (sec p. 90). It also ^ 

from infections as in tj-phoid fever, WcU’s disease, elapsing , 
pneumonia, infectious hepatitis, 3’ellow fever, and septjctcmm. 
met with in pregnancy, right-sided heart failure and cirrhosis ol the 
liver. 
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Jaundice in New-born Infants 
{Icterus Ne&naioram) 

The following varieties are described : — 

Mild Types. Physiological, appearing during the second or third day 
of life and lasting for 1 or 2 weeks. The hyperbilinibinsemia is of the 
indirect variety and probably due to an increased formation of bile 
pigment, dependent less upon polycj^hasmia than on a diminished 
excretory power of bile pigment by the liver cells. 

Severe Types. These may be due to congenital stenosis or absence 
of the bile duct, gall-stones, or congenital syphilis of the liver. Infections 
of the umbilicus or in the intestines may cause severe icterus neonatorum. 
Neonatal hepatitis. The liver is enlarged and the motions are pale. 
Large multinudeated cells are found in the liver. The cause is unknown 
and the outlook is unfavourable. Other causes include congenital 
toxoplasmosis, hypothyroidism, and the inspissated bile syndrome from 
various causes. Erythroblastosis fcctalis is an important cause of severe 
jaundice in the new-born, and will now be considered. 

Haemolytic Disease of the New-born 
{Erythroblastosis Fisialis) 

This is a disease which may affect the feetus or new-born infant, 
Thei« may be generalised oedema of the feetus, called hydrops fceialis, 
or a macerated still-born foetus with cirrhosis of the liver. In other cases 
there is icterus gravis neonatorum with erythroblastosis, or there may be 
severe amcmia with slight jaundice, a condition called ancemia keemo- 
lyiica neonatorum. Owing to destruction of red cells in the blood, red 
cells are formed in excess in other sites than the bone marrow, spleen 
and liver, such as the kidneys and adrenals. This is called extra- 
medullary erythropoiesis or erythroblastosis. In the blood we find an 
excess of nucleated red corpuscles. Erythroblastosis foetalis is usually 
associated with the Rh factor. The Rh factor is an agglutinogen, that 
is, a substance in red cells which reacts with its corresponding agglutinin, 
present in the plasma of an incompatible blood, so'that if a transfusion 
of such blood is given to a person whose red cells contain this agglutino- 
gen, agglutination of his red cells occurs, with subsequent hajmolysia. 
This agglutinogen is present in 85% of people, and they are called Rh- 
positive. The factor is called Rh because it is present in the blood of tlie 
Rliesus monkey. If the father is Rh-positive and the mother is Rh- 
negative, the child may be Rh-positivc, but not every cliild docs inherit 
the Rli factor from the father. If it does, the red cells of the feetus 
contain the Rh agglutinogen. This may provoke the formation in the 
mother’s plasma of an anti-Rh agglutinin, a process kno\m as iso- 
immunisation, It is necessary to postulate tliat some of tlie red cells of 
the feetus pass into the maternal circulation. If these agglutinins now 
pass across the placenta into the fcrtal circulation, agglutination and 
destruction of the red cells of the feetus will occur. Tlie ilrst cliild of such 
a marriage is not often nifected, possibly because iso-immunisation of 
the mother takes place slowly, and it is only during the second or third 
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Clinical Findings. These vary in accordance ■svith the degree of 
intrahepatic obstruction of tlie bile canaliculi. If there is no obstruction 
the urine contains no bilirubin or only a trace, and tliere is usually a 
small amount of tu’obilin. The fccccs are normal in colour and the blood 
contains a slight excess of unconjugated and conjugated bilirubin, the 
blood may give a delayed direct van den Bcrgh reaction. If there is, in 
addition to the liver damage, some inlrabepalic obstruction, the urine 
contains a varying amount of bilirubin with urobilin, the ftcces are pale, 
and the blood contains an excess of bilirubin. The van den Be^h 
reaction may be immediate direct or biphosic. The serum transaminase 
readings are raised. 


Haemolytic Jaundice 

Etiology. This may occur in acholuric jaimdice, in splenic anemia, 
in pernicious anemia, and in paroj^mnl hicmoglobinuria. It may also 
result from blood transfusion when the blood is incompatible, or in 
association with jDi'phj/IIoboIftrium latum infestation. Other causes 
include poisoning from sulphonamide drugs, malaria, blnckwater fever, 
hemorrhagic septicemia, polycythemia rubra, sickle-cell anemia, and 
Lederer’s anemia. 

Pathology. The spleen is often enlarged, and there is anemia. In 
these cases the renal threshold for bUirubin is often raised, so that the 
blood bilirubin is over 8 mg./lOO ml., without bilirubin appearing in the 
urine. The jaundice is usually slight. 

Clinical Findings. The jaundice is not usually severe. The urine 
may contain a trace of bilirubin, but there is frequently a marked cxcre* 
tion of urobilin. The faxes are dark brovm and contain an excess of 
slercobilia. The van den Bergh reaction is a delayed direct one. The 
serum unconjugated bilirubin is increased, and the conjugated bilirubin 
is very slightly increased. In long-standing or severe cases, where there 
is more damage to the liver cells, bilirubin appears in greater quantity 
in the urine and an immediate direct van den Bergh reaction is ^ven by 
the blood. 


Constitutional Hyperbilliubinsmia 
This is a rare condition in which the patient is permanently slightly 
jaundiced, and which may be present from birth. It has been called by 
other names, such as familial non-hamolytic jaundice. There is no 
evidence of a hsemolytic ansemia, the liver function tests are norroah 
and the indirect van den Bergh reaction is positive. The condition is of 
no serious significance, and it is thought that it may be due to a raised 
hepatic threshold for the passage of bilirubin from the blood into the 
bile capillaries. 

Another similar group of cases may be due to an inborn or acquired 
error of metabolism, in which the liver cannot adequately excrete 
bUirubin, and also bromsulphthalein, and the dye xised in cholecystc^ 
graphy. In addition to the impmred bromsulphthalein excretion, and 
the failure to visualise the gi^-bladder in the cholecystograra, the 
direct van den Bergh reaction is positive. 
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3. Inirahepatic cholestasis. The drugs may be (a) sensitising type, 
such as clilorpromazine (Largactil) or promazine (Sparine), or (b) Non- 
sensitising, such as methyltestosterone. Norethandrolone (Nilevar). 
Norethynodrel (Ena^^d). 

The Recurrent Jaundice of Pregnancy 
This usually occurs during the last 3 months of pregnancy. It is 
characterised by pruritus, jaundice, pale stools and bilinuria. The 
alkaline phosphatase in the scrum is raised, the flocculation tests are 
normal. Plugs of bile form in the intrahepatic bile ducts causing 
cholestasis. The condition disappears after childbirth and tends to 
recur in a subsequent pregnancy. 

Infectious Hepatitis 

Definition. Infectious hepatitis is a condition, due to an infective 
agent, in wliich there are inflammatory changes in the liver, and which is 
often accompanied by jaundice. It is now usually believed that what 
was formerly described as catarrhal jaundice, was in reality infectious 
hepatitis. Epidemics of jaundice have been recorded for over 200 years, 
especially in times of war. . 

Etiology. The icterogenic agent is a virus, virus A, not transmissible 
to animals, and spread either by naso*oral droplets or by contamination 
of water or oysters by infected fjeces. There may be more than one 
causative virus. Itmay possibly be spread by flies. Carriere usually are 
incubating the disease. Alcohol appears to be a predisposing factor. 
Pathology. The disease is probably a systemic infection with 
a predilection for the liver. Aspiration biopsy of the liver shows necrosis 
and autolysis of the cells of the hepatic lobules, with cellular ir^tration 
around the periphery of the lobules. There may be proliferation of the 
bile ducts in the portal tracts. In some cases, a permanent cirrhosis 
develops, in others there is a mild residual fibrosis which may ultimately 
resolve. 

CUnical Findings. The mode of onset, course and seventy of 
the illness are variable. Outbreaks of jaundice were reported m Wens- 
leydale by Pickles in 1980, by Newman in Sussex in 1942, by Cookson 
in Gloucestershire in 1944, and during the 1989-45 war epidemics of 
infectious hepatitis occurred especially amongst the troops in S^ia, 
N. Africa, and Italy. Four modes of onset have been recognised, 
1. Insidioiw, with anorexia, vomiting and gastro-intestinal ^’mptoms. 
low grade fever and jaundice appearing after 8 or 4 days. 2. Febri c, e 
temperature suddenly rising to 101® to 103* F. (38'3* to 39*4 
Jaundice occurs 2 to 4 days later. 8. Ambulatory, the patient continuing 
with his work until he is noticed to be jaundiced. 4. Ilepatic, 
any manifest jaundice. Occasionally there is urticaria, mor jj * 
rashes or arthralgia. The temperature usually falls to normal m o ^ 
days, and the liver gradually enlarges and becomes tender, the spleen is 
seldom palpable. After aprc-ictcricstagcof 4 to 5 daj's, the tempera ur 
may rise again, as the jaundice appears. The stools may or ma> no ^ c 
clay-colourcd and there may be constipation or diarrhosa. llcco\ erj is 
kUiTitorr‘1 losiasx. 
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nresnancy that sufficient ngglutinin is fomed to cause hamolysis. If 
the mother is transfused with Rli-positivc blood of the correct group, 
she is liable to have a transfusion reaction at the first transfusion, as she 
already has anti-Rh agglutinin in her blood. Erj*throblastosis fatalis 
is not always due to the Rh factor. In about of cases it occuw 
when the parents are of different groups, the agglutinin in the mother s 
blood which damages the foctol cells being either nnti-A or anti-li. 
Usually such an agglutinin is absorbed, but in a few cases it remains free 
to attack the red cells. In other cases pathological jaundice of the new- 
born may be due to toxoplasmosis. 

An additional feature leading to hiemoiTliages in some of these cases is 
hj'poprothrombinxmia. The jaundice is present at birth or ap^ars 
within 24' hours and the liver and spleen are enlarged. Some infants 
recover spontaneously, and some who survive, subsequently develop 
nervous lesions due to jaundice of the striato-pallldal portion of the brain 
(kemicterus). The manifestations of this include choreo-athetosis, 
extrapyramidal spasticity, opisthotonos and mental deficiency. 

Treatment. This consists in the intravenous or intramedullary 
transfusion of 60 to 80 ml. of Rh-negative Group O blood. The ^ns- 
fusion should be repeated daily for 2 to 8 daj's. If such blood is n^ 
available and the condition of the infant is critical, the mother’s red 
cells, washed and suspended in saline, may be used for the transfusion. 
The mother’s milk may contain the agglutinin in high concentration 
and for this reason some authorities advise that the infant shall not w 
breast fed. Exchange transfusion of Rh-negative blood may be earned 
out during the first 6 to 9 hours. This gives the infant an odeqtwte 
supply of Rh-negative cells, does not increase the blood volume and w 
likely to prevent kemicterus developing. A polythene catheter is 
inserted into the umbilical vein and by means of a 20 ml. sjTinge with a 
three-way stopcock, the infant’s blood is withdrawn from the vein ana 
the Rh-negative blood is injected, alternately. The donor’s blood is 
concentrated before injection by withdrawal of plasma to a red cell 
content of about 6 millions per ml., and a total amount of about 400 im. 
are injected. Great care must be taken to prevent air getting 
system. For hypoprothrombinjemia vitamin K should be admii^ter^ 
1 ml. (contmning 5 mg.) of inject, menaphthoni (B.P.) being injects 
intramuscularly daily. If the condition is still deteriorating immediate 
splenectomy affords a hope of cure. 


Jaundice due to Drugs and Poisons 
The following groups may be recognised; — 

1. Hepatocellular damage. Drugs and poisons include car^n 
tetrachloride. Tetrachlorethane. Chloroform. Trilene. D.D.T. Trini- 
trotoluene. Jluscarine. Yellow phosphorus, ilanganese. Gold. 3Ier<mrj . 
Arsenic. Ferrous sulphate. Urethane. 6-mercaptopurine. Tetracj'chnes. 
Phenindione (Dindevan). 

2. Hepatitis-lifx lesions. Drugs such as Iproniazid (Jlarsili 
Isoniazid. Phenelzine (Nardil) etc. 
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due to the same virus that is believed to cause infectious hepatitis. 
The difference in the incubation periods is opposed to this view, although 
this might be explained by the belief that the viruses are introduced at 
different sites in the two diseases. 

Pathology. The microscopical findings in the liver, in specimens 
obtained by liver puncture in cases of scrum jaundice, are similar to those 
seen in infectious hepatitis. 

Clinical Findings. The incubation period is about 50 to 160 days. 
Homologous serum jaundice may arise in a variety of ways, of which the 
following are the most important : — ^As the result of the prophylactic 
inoculation with measles convalescent serum or plasma, or mumps 
convalescent plasma. It may also result from the use of syringes 
contaminated with infected blood, and employed either for intravenous, 
intramuscular or subcutaneous injections, or for removing blood by 
venepuncture, when a small quantity of the material in the syringe is 
sucked back into the vein as the needle is removed. This latter group 
includes post-arsenical jaundice occurring in venereal disease clinics, 
jaundice following the injection of penicillin or thiopentone sodium 
(Pentothal), and occasional outbreak of jaundice in clinics for the 
treatment of diabetes mellitiis, or arthritis, or in sanatoria. Clinically, 
the illness closely resembles that described above as characteristic of 
infectious hepatitis, but some authorities have pointed out differences 
in the clinical features, especially the occurrence of erythema multiforme, 
stiff joints, splenomegaly and the usually apyrexial course in serum 
jaundice. 

Treatment, Prophylactic* Human serum is no longer used in the 
preparation of yellow fever vaccine and this type of homologous serum 
jaundice has now ceased. Jaundice due to the use of contaminated 
syringes can be eliminated by using disposable syringes. All-glass 
syringes should be sterilised by dry heat at ICO* F. (71® C.) for an hour, 
if feasible. In any case, syringes should be well washed out after use, 
and boiled beUveen each patient, even when the syringe is only used for 
withdrawing blood. 

Curative. This is the same as for infectious hepatitis. 

Lupoid Hepatitis 

Tliis may follow an attack of infectious hepatitis; the jaundice 
continues, the liver and spleen arc enlarged and palpable, and L.E. 
cells (sec p, 055) are found in the bloo<l. The patient is often a woman, 
under the age of 40. From time to time there may be fever, artliritis, or 
colitis. The response to prednisone is usually good initially, but the 
ultimate outlook is verj' unfavourable. 

Acute Massive Liver Necrosb 
{Acute Yellozo Atrophy of the Liver) 

Definition. A disease characterised by progressive jaundice, fever, 
severe nerv’ous disturbances and shrinking of the liver. 

Etiology. Tlie cause is not known. The acute necrosis may occur 
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usually complete in 0 to 8 weefc, Woro.^ rSdim^nta" ^ 
count is normal or them is "^0 Ito lZ roisci in the 

of the red cells is usually normal m the irtene s „ , 
pre-ieterie stage and during 1“ "l in 40 days or 

gives usually a positive direct reac on, ® j pre-ieterie 

less The urine occasionally contains urobilmoge „ctlipbrom- 

to about 25 ICmg-Armstrong units, the seram iro ^ r^-tion. The 
tend to be higher than in jaundice due to post-hepatic obstru 
incubation period is about 15 to 80 days. . , -e. ,,ui„ lungs or 

CompUcaUons. These include hsemorrliage into the shn, 1 g 
intestines, nervous phenomena, such ns meningitis, ““P jr^atal 
neuritis, myelitis, and upper motor lesions of „ from 

types. Death m-ay result from progressive jaundice and coma, 
cirrhosis and ipsophageal haimorrhage. . . i.-natitis 

Differential Diagnosis. In the prc-icteric stage infectious hp 
must be distinguished from inBuenm, gastro-enteritis, s^Mj fever, 
malaria, meningitis, acute appendicitis, entenca P®''PJ^““,ji 3 ruse 
an alcoholic “hangover.” IVhen jaundice 

can be excluded by the leucoeytosis and intm- 

Treabnent. Prophylactic. Human gamma-globuhn, 
muscularly during the incubation period, appears to be of detoit ^ 
in preventing or attenuating an attack- liie dose is 0 02 
10% concentration per kg. body weight. „main 

CuraliM. The patient should go to bed at the onset and 
there until the temperature is normal, the liver has returned 
accustomed sire and is no longer tender, there are no ^Idupto^ ^ 
as lassitude and nausea, and the serum bilirubin has been 
week. The fieces and urine must be safely disposed of. “ ' ^ g 

fever. It is usuaHy advised that the diet should contain about 12 . 

protein, 200 to 300 G. carbohydrate and 40 to =0 G. fat, 
toe patient desires it. A light diet with plenty of ‘ to 

top layer of cream has been removed, is usually smtable. II 
5 pints (3 litres) a day should be taken during the ““'f 
nausea or vomiting promethaiinc 'Wortheophyllinat ( 

25 mg. may be given before meais. For hwmorrliage ntam K 
he injected intramuscularly m doses of 5 mg. daily, and 
hemorrhage a blood transfusion should be given. In severe 
hepatitis prednisone should be given by mouth mdosM of ^ 

t.i.d. for a few weeks. In very acute cases with hepatm com hj 
cortisone, 200 mg., should be injected intravenously dailj. iso a. 
should be allowed for a year. 

Homologous Serum Jaundice 

Definition. Jaundice resulUng from the introduction into ma 

ofhumanblood.seruraorplasmacontaimngyirusB. . ^ce was 

Etiology. It was suggested that homologous serum j 
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controlled by means of alkalis, dextrose and insulin. The dextrose 
can be given by mouth, ^ to 1 lb. (240 to 480 G.) daily in a quart (1‘2 
litre) of orangeade, or by rectal injections of 4 to 8 fl. oz. (120 to 240 ml.) 
of normal saline containing 5% dextrose, every 4 to 6 hours, or by 
intravenous drip of 1 to 2 pints (0*6 to 1*2 litre) of normal saline, 
containing 5% dextrose, with 5 to 10 units of insulin twice a day. Sod. 
bicarb. 60 to 120 gr. (4 to 8 G.) should be given by mouth every 24 hours. 
Plenty of fluids in addition should be taken such as water and barley 
^vater, and ^ to 1 pint (800 to 600 ml.) of milk daily. Amino-acid 
intravenous injections, in the form of protein hydrolysates, are worthy 
of a trial, given as a solution of 5% casein hydrolysate, at the rate of 40 
drops a minute, each pint (COO ml.) being alternated wth 500 ml. of 
5% dextrose solution in distilled water or normal saline, according to 
the chloride output in the urine. The bowels should be kept open daily 
with salines, such as mag. sulph. 60 to 120 gr. (4 to 8 G.) jnanc, or with 
enemata. For insomnia and restlessness, bromides 10 to SO gr. (0*6 to 
2 G.) t.d.s. should be given. Morphine must not be administered ovring 
to the risk of toxic effects. 


Hepatic Coma 

This is a rare complication of hepatic failure, but it is also sometimes 
met with after portacaval anastomosis, in which the liver is short- 
circuited. It is considered to be due to failure of the liver to metabolise 
nitrogenous substances absorbed from the intestines, and in some, but 
not in all cases, there is a high blood ammonium level. 

The exciting cause is thought to be an excessive intake of protein, 
or the administration of methionine, choline or ammonium chloride. 

Clinical Findings, Hepatic coma is characterised by the following 
features : A far-away look in the eyes, untidiness, mental confusion, 
generalised tremors, apraxia on dressing, muscular rigidity, exaggerated 
deep reflexes, ankle clonus, and later coma. In addition the breath 
may have a sweet or slightly ftecal odour, tlie so-called feetor hepaiicua, 
and on ^king the patient to hold out the arms with the fingers separated, 
a flapping tremor may be noted, in ■wliicli there are periodic movements 
of flexion and extension at the wist and metacarpo-phalangeal joints. 
Flapping tremor may also occur in pulmonary insufTiciency, renal failure, 
polycythremia vera, severe malnutrition and steatorrhoea. 

Hepatic coma is of grave significance in infectious hepatitis, but In 
cirrhosis hepatitis it may assume a chronic form. 

Treatment. In an acute attack no nitrogenous food must be given, 
and the patient should be fed on dextrose and fniit juices. If he cannot 
swallow, a 20% solution of dextrose should be given by intragastric 
drip, 8 to 5 pints (1*8 to 8 litres) in tlie 24 hours, with the addition of 2 G. 
of potassium chloride. After a few da>’S a high carbohydrate, low protein 
diet can be given, with a little fat. The protein can then be increased 
to 20 G. on alternate days. Morphine and barbiturates must not be 
prescribed to control resllessncss, but paraldehyde 60 to 120 ra. (4 to 
8 ml.) can be given by moutli, or SCO m. (21 ml.) of paraldehyde in 0 fl. 
oz. (00 ml.) normal saline may be injected into the rectum. Neomycin 
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ia association with chemical poisons, such as chloroform, neoarsphena- 
mine, alcohol, phosphorus, trinitro-toluene and tetrachlorethane. A 
few cases have resulted from the therapeutic administration of Atophan. 
A case has been recorded after a prolonged Trilene anjcsthetic, death 
occurring 11 days later. It is also met with in pregnancy and occasionally 
in such diseases as tjphoid fever and influenza. It has been shown 
experimentally that necrosis of the liver can be produced by certain 
poisons of chemical origin (toxipathic hepatitis), or by lack of a nutritive 
factor contained in protein (trophopathic hepatitis). Predisposing 
causes : 1. Age : The majority of cases occur between the ages of 20 
and 80, but it may develop at any age. 2. Sex : In adult life females 
predominate. 

Pathology. At autopsy the liver is small, greenish in colour and 
the capsule is wrinkled. On section it is soft and yellow, due to excess 
of bUe, and red areas caused by extravasated blood or h®mangiomata 
may be present. The changes are necrotic rather than atrophic, and 
begin in the peripherj' or centre of the lobules. In cases showing a 
tendency’ to recovery, nodular hyperplasia of liver cells may be found 
and the necrotic areas may be replaced by fibrous tissue. The spleen 
may be enlai^ed and soft, and meningeal hjemorrbages may be present. 

Clinical Findings. The patient may be a pregnant woman, who is 
taken ill with sjinptoras resembling those of infectious hepatitis. In 
about 5 or 6 days, however, her condition becomes ytry much worse, the 
ja\indice deepens, vomiting becomes intractable, and headache is severe. 

On Examination : The patient is restless, muscular twitchings may 
be seen, and the tongue is brown and dry. The breath has a fishy 
odour. The area of liver dulness is diminished, and it may be completely 
obliterated. The pulse is rapid, and the temperature is usuaUy about 
99® or 100“ F. (S7'2“ or 37*8“ C.). The pupils are often dilated, and the 
plantar response may be extensor. The bowels are constipated and the 
motions clay-coloured. Haemorrhages may occur from various rites, 
such as the stomach, intestines, kidneys, or under the sldn. The urine 
is dark, containing bile pigments and usually protein and casts. Leucine 
and tyrosine crystals are also present. The blood shows a low alkali 
reserve, owing to the addosis. It gives an immediate direct van den 
Bergh reaction. 

Differential Diagnosis. At the onset the case resembles one of 
infectious hepatitis, but in a few days it is obvious that the patient is 
gravely 511. Acute hepatic necrosis may then be confiised with 
spiroc^tal jaundice, but the liver is not diminished in the latter 
disease. In phosphorus poisoning also the liver is usuaUy normal in 
size or somewhat enlarged. 

Course and Coniplicafions. In severe cases the patient soon becomes 
delirious and comatose. The temperature may rise rapidly to 106 ® F. (41* 
C.) or higher just before death. In milder cases a subacute phase follows. 

Prognosis. Death usually occurs in about 2 weeks in acute cases, 
in subacute cases it may be delayed for several weeks. Recovery may 
occur in the milder types of the disease. 

Treatment. The patient must be kept quiet in bed, and the acidosis 
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be palpable. In other cases, Trhere there is ascites, it may not be 
possible to feel the liver until the fluid has been removed. The spleen 
is usually not enlarged. Jaundice is not present in every case, but 
when it occurs it is usually obstructive in type and progressive. In 
addition to the ascites, in the later stages there is oedema of the feet, 
and dilated veins are seen in the lower part of the abdomen. A mass 
of growth may be felt near the umbilicus, and enlarged lymph nodes 
may be present elsewhere, according to the general dissemination. There 
is usually a microcytic anjemia. The temperature is often irregularly 
raised. 

Diflerential Diagnosis. This is usually quite clear when the primary 
growtli can be detected. In other cases, such causes of hepatic 
enlargement as cirrhosis of the liver, gummatosis, amyloid degeneration, 
an abscess or hydatid cyst, a stone in the common bile duct, etc., must 
be considered. The Wassermann reaction should always be determined, 
and if found positive a course of anti-syphilitic treatment should be 
given. 

Course and Complications. The patient becomes progressively more 
ill, and finally dies, in the majority of cases with cholremic symptoms. 
There may be haemorrhages in the skin, and cholangitis may occur as a 
complication. 

Prognosis. Death generally takes place within a year from the 
diagnosis. 

Treatment. This is only palliative. In some cases there is no 
pain, in others it is very severe. Relief can be obtained by aspirin 
10 gr. (O'C G.) t.d.s. by mouth, by Nepenthe 10 to 20 m. (0*6 to 1*2 ml.) 
t.d.s. by mouth, or by subcutaneous injections of morphin. sulph. 

I gr. (15 mg.) or of pethidine hydrochlor. 100 mg. as required. 

Primary Sarcoma 

This may form a single large tumour, or be found as multiple 
nodules, or as a diifuse growth. It is very rare. 

Secondary Sarcoma 

The sarcoma is secondary to sarcoma of the adrenals, the medi- 
astinum, tlie skin, a bone or the uveal tract in the eye. With melanotic 
sarcoma, melanin may be found in the urine, and the primary growth 
is in the skin or the eye. 


Hodgkin's Disease 

This disease is more fully described on p. 642, When the liver is 
involved it is slightly enlarged, and ascites or jaundice may develop. 
The liver is firm and whitish in colour, the lymphogranulomatous 
tissue being spread throughout its substance. 

Amyloid Liver 

EUology. Amyloid liver occurs in association with chronic pul- 
monary tuberculosis, sj’philis and long-standing cases of suppuration 
of the bones. It is comparatively rarely seen. 
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sulph. (Nivemycin). 600 mg., should be ^-en to ^duce booterM 

in the Ltestini. the initial dose being 2 G.. followed by 1 G. four hourly 

for 7 days. 

Tumours of the Liver 
Simple and malignant tumours may arise in 
tumoi^ inelude an adenoma, angioma and teratoma. The adenoma 
may be suffleiently large to he felt during life. An <mS.oma usuaUy 
giv« rise to no symptoms or signs, and is discovered at 
occasionaUy spontaneous rupture occurs with mtraperitoneal 
rhage. Teratomata are rare. The maUgnant tumoure are eithe 
primary or secondary carcinoma or sarcoma. The majority o cas 
secondary carcinoma. 


Primary Carcinoma 

Pathology. The following varieties are described : A large growth 
(hepatoma), distending the liver substance ; smaller secondary deposi 
may occur in the liver. A diffuse growth which may be sciwhous. 
multiple nodular gron-th. Cirrhosis carcinomatosis, in wluch the ca - 
cinoma probably develops in association with hepatic cirrhosis. Secon - 
ary deposits may be found in lymph nodes, the lungs, bram, bones, etc. 

Clinical Finriings. The onset is insidious, the patient complaining 
of progressive weakness, with perhaps pain in the region of the liven 
Frequently the tumour is not sulRciently large to be felt. 
be a continuous unexplained fever of 100® to 101® F. (87*8® to 88’ d 
for weeks, with severe night sweats. The sedimentation rale of ^ * 
cells is lugh. There is usually no jaundice end often no ascites, bu 
patient rapidly goes down hill, and death occurs in a few months from 
the onset of the sjTnptoms. 


Secondary Carcinoma 

Pathology. At autopsy the liver is enlarged, and numerous deposi^ 
of wUtish growth can be seen on the surface and on section. The 
projections may be umbilicated in tbe centre, owing to oecro^- 
Perihepatitis may be present in association with the nodules, lue 
peritoneum may also be Involved, with ascites. Dissemination to the 
liver is by the blood stream, but with a primary growth in the breas 
the spread occurs by lymp^tic permeation. The primary growth is 
most frequently found in the stomach, then in the colon and rectum, 
the cEsophagus, pancreas, gall-bladder, uterus, breast, lungs, etc. 

Clinical Findings. The patient is most commonly a woman over 
the age of 40. There may he a definite history pointing to a carcino^ 
of the stomach, rectum or breast, or the first symptoms 
attention may be hepatic in origin. In such a case it may be dilBW' 
to detect the site of the primary growth. The patient may 
of pains in the region of the liver, in the back, or down the arms. A n . 
skin may also itch very violently, although there is no icterus. 

On Examination : The abdomen is usually distended, whereas the nouy 
eeneraliv is wasted and the patient appears cachectic. The Uver may 
be felt much enlarged, and the umbilicated nodules on its surface may 
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to glycogen retention. Acetone may be detected in the breath and urine. 
There is no glycosuria. In older eliildren there may be evidence of 
infantilism. The blood sugar is low, and does not rise over SO mg. per 
100 ml. in half an hour after the injection of 1 ml. of adrenaline. The 
blood glycogen and cholesterol are raised. 

Differential Diagnosis. The absence of splenomegaly excludes 
Gaucher’s disease and the Neimann-Pick disease. Neuro-blastoraa of 
the adrenal with secondary deposits in the liver is rapidly fatal. The 
negative Wassermann reaction excludes syphilis. It may be impossible 
to distinguish von Gierke’s disease from hypertrophic steatosis of the 
liver, Tvithout a microscopical examination of a portion of the liver, 
obtained by liver puncture or by excision. 

Course and Complications. The course is often prolonged, but the 
child may eventually recover, with return of the liver to its normal 
size, although some degree of acetonuria is liable to persist. 

Prognosis. If death does not occur from intercurrent infections, 
such as enteritis or pneumonia, there is a good prospect of recovery. 

Treatment. No special treatment is available. 

The Leukxmlc Liver 

Etiology. The liver is usually affected in lymphatic leukremia, but 
less often in the myeloid type. 

Clinical Findings. In addition to the general and local effects of 
the leukaemia, the liver is enlarged but painless. There is usually no 
ascites, but jaundice may be present. 

Tuberculosis of the Liver 

Pathology. The tubercle bacilli may gain access to the liver before 
birth by the umbilical vein, or after birth through the hepatic artery, 
portal vein, or rarely by lymphatics. TIjc lesions may be miliary, with 
pericellular cirrhosis, or localised caseous nodules may be found. 

Clinical Findings. It is not usually possible to diagnose hepatic 
tuberculosis during life although aspiration liver biopsy may reveal the 
condition. 

Syphilis of the Liver 

Pathology. The lesions may be congenital or acquired. Congenital 
typhilis : The liver shows pericellular <^hosis, and in the late congenital 
type there may be gummata with Dbrosis. Acquired syphilis : There 
may be hepatitis during the secondary stage, and later multiple 
gummata may be found. The gumma undergoes central necrosis, 
fibrous tissue forms around it, which on contraction and healing leaves 
a depressed scar {hepar lobatum), A multilobular cirrhosis may also 
occur. 

Clinical Findings. In congenital syphilis the associated lesions are 
found elsewhere. The spleen and liver ore both usually enlarged and 
firm. There is generally no ascites and often no jaundice. In late 
congenital syphilis the enlargement and irreguLarity of the liver may 
not be manifest until after the age of 10 years. In acquired sj'philis 
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Pathology. The lirer is cniai^ed, firm and smooth. It is tough 
to cut and pale on section. The amyloid degeneration is seen in the 
walls of the capillaries, especially in the intermediate zone of the 
lobules. 

Clinical Findings. On Examination : The patient presents the signs 
of the disease which has led to the amyloid degeneration, such as 
long-standing pulmonary tuberculosis. The liver is enlarged and feels 
smooth and firm. There is no pain over the liver. Ascites is not 
common. 

Differential Diagnosis. The firm character of the liver helps to 
differentiate it from the painless enlargement met with in fatty 
degeneration. Other evidences of amyloid degeneration may be found, 
such as proteinuria, diarrhoea and enlai^ment of the spleen. 

Prognosis. Tliis is grave, and amyloid degeneration is often the 
precursor of death. 

Treatment, This is directed to the causative condition. 


Fatly Liver 

Etiology. Fatty changes in the liver may be due to generalised 
obesity, chronic alcoholism, nutritional deficiencies, chemical substances 
such as phosphonis, severe anaemias, acidosis in diabetes mellitus or 
cyclical vomiting, and in some cases to tuberculosis. 

Pathology. The degenerating liver cell contents are not converted 
into fat. The fatty changes may be due to lack of thiamine or of the 
Upotropbic factor. In most cases there is transfer of fat from the tissue 
depots to the liver. The liver Is enlarged and greasy on section. 

Clinical Findings. These vary with the causative factor. The 
liver is often difficult to feci, owing to its softness or to the obesity of 
the patient. It does not cause pain. 

Treatment This must depend upon the nature of the causative 
condition. 


Von Gierke's Disease 

{Hepalomegalxa Glycogcniea, Glycogen Disease) 

Definition. A disease of children characterised by enlargement of 
the liver, acetonuria and hypoglycxmia. 

Etiology. The disease results from a metabolic error which is 
probably congenital, and is possibly due to the lack of a glycogen- 
splitting ferment. 

Pathology. The liver is enlarged, due to excess of glycogen. The 
kidneys also, and in some cases the heart and voluntarj’ muscles, may 
show an accumulation of glycogen. 

Clinical Findings. The patient is usually a young child who is 
brought to the doctor on account of swelling of the abdomen or attacks 
of faintness. 

On Examinaiion : The liverisrauchenlarged, smooth and moderately 
firm. The spleen is not enlarged. Distended abdominal reins may 
seen, hut there is no ascites. The heart is sometimes enlaced owing 
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Acute Catarrha] Cholecystitis 

Pathology. The wall of the gall-bladder is inflamed, and adhesions 
may extend externally from its serous coat. The mucous membrane is 
swollen. The contents are clear, turbid, or bile- or blood-stained fluid, 
and gall-stones may be present. The orifice of the cystic duct may be 
blocked by the swelling of the mucous membrane. 

Clinical Findings. The patient complains of severe pain in the 
region of the gall-bladder. Rarely the gall-bladder is situated in the 
left of the abdomen (see Fig. 10). The pain may be paroxysmal and 
colicky in nature or a more continuous ache ; it may radiate all over the 
abdomen, and to the right scapular region. There may be intense 
nausea and vomiting. 

On Examination : The right upper rectus muscle is on guard, and 
tenderness is elicited over the gall-bladder. If there is cystic obstruction 
it may be possible to feel the distended gall-bladder. The temperature 
may be normal or slightly raised. Usually there is no jaundice. 

Differential Diagnosis. It is impossible to eliminate with certainty 
the presence of gall-stones, but in biliary colic due to calculi the pain is 
of a more excruciating nature. An appendix abscess may closely 
simulate acute cholecystitis, but the swelling in the former is usually 
lower in the abdomen. With suppurative cholecystitis the constitu- 
tional disturbance is generally greater, the temperature is higher, and 
there may bo sweating and rigors, hi pyelonephritis the typical urinary 
changes arc found. 

Course and Complications. An acute attack may rapidly subside, 
but recurrence is not uncommon. Complications include suppurative 
cholecystitis which may pass on to gangrene, and perforation of the 
gall-bladder. Sequel® include the formation of external adhesions, 
which may produce pyloric obstruction, and the development of chronic 
cholecystitis and gall-stones. 

Prognosis. This is always uncertain. 

Treatment. The patient should be kept in bed, and pain relieved 
by the application of hot flannels over the gall-bladder. It may be neces- 
sary to inject subcutaneously morpbin. sulpb. J to J gr. (10 to 16 mg.) 
or pethidine hydrochlor. 100 mg. if the pain is very severe. The bowels 
should be opened and the gall-bladder encouraged to empty itself by 
giving mag. sulph. 60 to 120 gr. (4 to 8 G.) in hot water, 2 fl. oz. (GO ml.) 
every morning. A course of cldortctracycHne (Aurcomycin) or penicillin 
should be given. The dosage of cldortctracycline (Aurcomycin) is 
detailed on p. 155. Penicillin shoidd be injected intramuscularly in 
doses of 600,000 units of a procaine preparation morning and evening for 
C to 7 days. The diet must be fluid during the acute stage, such ns milk 
and soda, and meat extracts. Operation is required in eases of 
suppuration. 

Subacute Cholecystitis 

(Lipid CholectjstilU. CkoUstcrosU. Stravebemj GaU-hladder 
Pathology. The gall-bladder is itsually normal externally, but the 
cystic lymph node is enlarged. Yellowish-white spots arc dotted all over 
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of the liver there is often pain due to perihepatitis, and a firm nodular 
liver is present. The Wasscrmann reaction is positive. 

Treatment. In congenital sypWlis the treatment is as described on 
p. 598, and in acquired sypliilis as described on p. COO. 

Actinomycosis of the Liver 

Etiology. The cause is the Actinomyces horns (Slreplolhrix aciino' 
myces) (see p. COT), 

Pathology. The liver is usually infected secondarily to actino- 
mycosis of the intestine. The lesion presenU a lioneycomfa appearance 
and is bright yellow. There is o^en associated perihepatitis. The 
infection may spread directly to the pleura or lung, into the peritonexun, 
or work its way through the abdominal wall. 

Clinical Findings. The patient complains of ill-health and malaise 
with fever- In addition, there may be pain in the region of the liver. 

On Examination ; The liver is palpable and tender, and the surface may 
be irregular. The blood shows a leucocytosis. If the actinomycotic 
lesion ulcerates through the abdominal wall, the streptothrix will 
usually be found in the pus. 

Prognosis. This is very' grave. 

Treatment. BenzylpeniciUin, 1,000,000 units (COO mg.), should be 
injected intramuscularly every 6 hours for about C weeks. 

THE GALL-BLADDER 
Acute CbolecystlUs 

Definition. Acute inflammation of the gall-bladder. 

Etiology. The inflammation results from bacterial infection. The 
organisms most otten found are the E. colt, the Salmonella iyphi, 
streptococci and staphylococci. Less frequently the Sireplococcus 
pneumonioi (pneumococcus), the Pseudojnonos pt/oct/anea [B.pyocyaneus) 
or anaerobes such as the Clostridium vxlchii {B. trelcAtt) may be present. 
Predisposing causes: 1. Age: Usually over 40 years. 2. Sex: Females 
predominate. 3. Constitution and habits: Obesity, a sedentary life, 
and constipation. 4. Previous illness: Especially typhoid fever and 
gall-stones. 

Pathology. The organisms may reach the gall-bladder by various 
routes. The blood : Non-haemolytic streptococci may gain access to 
the ^U-bladder by the cystic art^, coming from a distant focus in the 
tonsils or teeth. The intestines : The organisms are conveyed by the 
portal vein. The bile duct : The organisms, such as the Salmonella 
iyphi, may ascend to the gall-bladder against the bile stream. The 
lymphatics : The organisms may pass from the liver to the gall-bladder. 

Streptococci have been found in the submucous tissue of the gall- 
bladder (mural cholecystitis) and in the cystic JjTnph node in a high 
percentage of cases, when they have not been present in the mucous 
membrane or in the contents of the gall-bladder. These are presumably 
organisms which have been carried by the blood from a distant focus. 
The following varieties of acute cholecystitis are described : Catarrhal, 
suppurative, phlegmonous, gangrenous and membranous. 
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Treatment. If gall-stones are present, or if there is evidence of 
chronic appendicitis, the gall-bladder and appendix should be removed. 
In other cases an attempt should be made to disinfect the contents of 
the gall-bladder by means of hexarnine, which, in the presence of bile, 
is potent in an alkaline medium. Two mixtures are ordered, Hexarnine 
100 gr. (6 G.), aq. ad 1 fl. oz. (30 ml.), and Pot. cit. and sod. cit. aa 
100 gr. (6 G.), aq. ad 1 fl. oz. (30 ml.). The patient begins the course 
with GO m. (4 ml.) of the hexarnine mixture and 1 fl. oz. (30 ml.) of the 
alkaline mixture after breakfast, tea, and after a glass of milk or water 
last thing at night. The hexarnine mixture is increased by GO m. (4 ml.) 
daily until the patient is taking 1 fl. oz. (80 ml.), i.e. 100 gr. (6 G.), t.i.d. 
The urine should be tested 3 times a day, ns unless an alkaline reaction 
is maintained there is a risk of producing vesical irritability and 
hffimaturia. This dose is continued for 5 to C weeks when the symptoms 
should have disappeared. On waking, mag. sulph. 30 to 120 gr. (4 to 
8 G.) should be taken in 2 fl. oz. (60 ml.) of hot water, an hour before 
breakfast, and the patient should then lie on the right side. This 
should cause the gall-bladder to contract. The amount of mag. sulph. 
taken is regulated by its effect on the bowels, as it is not desired that 
there should be diarrhoea. It is doubtful whether the sulphonamides or 
penicilUn reach the gall-bladder in suflicient amounts to produce a 
bacteriostatic effect if the cystic duct is blocked, but a course of tetra- 
cycline may be tried, 250 mg. q.i.d. for 4 weeks. There is no necessity 
to give a fat-poor diet if there is no evidence of cholelithiasis. 

Chronic Empyema of the Gall-bladder 
This may be a sequel of acute cholecystitis. The patient complains 
of pain and tenderness in the region of the gall-bladder, which may be 
palpable. There is usually no fever. 

Torsion of the Gall-bladder 

This is a rare condition resembling clinically an acute abdominal 
emergency. It may result in gangrene of the gall-bladder. Treatment 
consists in cholecystectomy. 

Parasitic Infections of the Gall-bladder 
Tlicsc are rare. At times tlic Ascaris lumbricoidcSt Giardia lamhlia. 
Echinococcus granulosus (T. echinococcus) or the Distoma hepaticum 
may be present in the gall-bladder. 

Tumours of the Gall-bladder 

Simple Tumours. These ore rare and cannot usually be diagnosed. 
They include papilloma, adenoma and fibroma. 

ilffl/ignanf Tumours. These include primary and secondary carci- 
noma and sarcoma. The majority of cases arc primary carcinoma. 

Primary Carcinoma of the Gall-bladder 
Etiology. The cause is not known, but the growtii is often associated 
with gall-stones or clironic cholecystitis. Otlicr predisposing causes 
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the mucous membrane. These are due to deposition of lipid (chole- 
sterolester) in the cells of the mucosa. Mulberry cholesterin stones 
may be present. Streptococci are usually found in the submucous tissue 
and in the cystic lymph node. 

Clinical Findings. The symptoms closely resemble those of catarrhal 
cholecj’stitis. but are of a milder degree than those described under the 
acute catarrhal infection. 

Treatment. The gall-bladder should be removed. 

Chronic Cholecystitis 

Etiology. Chronic cholecystitis is due to infection Tvith similar 
types of organisms as described for acute cholecystitis. It may develop 
insidiously or follow an acute attack. 

Pathology. The wall of the gall-bladder is often thickened, with 
external adhesions. In some cases, if a calculus ts occluding the cystic 
duct, the gall-bladder is distended. Calculi are often present and the 
cystic lymph node is enlarged. 

Clinical Findings. The patient complains of chronic indigestion, 
the chief features of which are flatulence and epigastric distention after 
meals and periodical attacks of nausea or vomiting. Pain may be felt 
also in the region of the gall-bladder or in the epigastrium, and may 
radiate around the chest and pass to the right scapular region. There 
may be slight icterus with fever from time to time. 

On Examination : The right upper rectus is usually slightly rigid as 
compared with the left. On palpation in the region of tl le gall-bUdder the 
patient may experience pain on taking a deep breath, and the breathing 
may be suddenly checked (ilurpby’s sign). This may be best elicited 
if ^e patient is examined standing and bending slightly forward. A 
cholecj’stograra may show that the gall-bladder does not fill or contract 
normally, or the gall-bladder when thus visualised by the X-rays may 
be found to be tender on palpation. There may be achlorhydria. 

Differential Diagnosb. Chronic cholecystitis may be confused with 
a gastric or duodenal ulcer, with gall-stones, with chronic appendicitis, or 
with angina pectoris. The pain referred from arthritis of the spine is 
also misleading. The opaque meal affords valuable indication as to the 
presence of a gastric or duodenal ulcer. Gall-stones may be shown by 
direct X-ray or by the cholecystogram, but they are usually associated 
with chronic cholecystitis. 

Chronic appendicitb also may be present with chronic cholecystitis, 
but in chronic appendicitis palpation over the appendix when vbualised 
by X-rays usually causes pain. An X-ray examination of the mid- 
thoracic spine will exclude arthritb. 

Course and Complications. Chronic cholecystitis, unless adequately 
treated, is tisually a progressive lesion. An attack of acute cholecystitis 
may occur at any time. Complications include the formation of gall- 
stones with biliary colic, pancreatitis, arthritb, phlebitb and myocardial 
degeneration. 

Prognosb. Clironic cliolecystitis b a cause of persbtent ill-health, 
but is not usually a fatal dbease. 
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I'reatment. If gall-stones are present, or if there is evidence of 
chronic appendicitis, the gall-bladder and appendix should be removed. 
In other cases an attempt should be made to disinfect the contents of 
the gall-bladder by means of hexamine, which, in the presence of bile, 
is potent in an alkaline medium. Two mixtures are ordered, Hexamine 
100 gr. (6 G.), aq. ad 1 fl. oz. (30 ml.), and Pot. cit. and sod. cit. aa 
100 gr. (6 G.), aq. ad 1 fl. oz. (80 ml.). The patient begins the course 
with GO m. (4 ml.) of the hexamine mixture and 1 fl. oz. (30 ml.) of the 
alkaline mbrture after breakfast, tea, and after a glass of milk or w’ater 
last thing at night. The hexamine mixture is increased by GO m. (4 ml.) 
daily until the patient is taking 1 fl. oz. (SO ml.), i.e. 100 gr. (6 G.), t.i.d. 
The urine should be tested 3 times a day, as unless an alkaline reaction 
is maintained there is a risk of producing vesical irritability and 
hasmaturia. This dose is continued for 5 to C weeks when the symptoms 
should have disappeared. On waking, mag. sulph. 30 to 120 gr. (4 to 
8 G.) should be taken in 2 fl. oz. (60 ml.) of hot water, an hour before 
breakfast, and the patient should then lie on the right side. This 
should cause the gall-bladder to contract. The amount of mag. sulph. 
taken is regulated by its effect on the bowels, as it is not desired that 
there should be diarrhoea. It is doubtful whether the sulpbonamides or 
penicillin reach the gall-bladder in suflicient amounts to produce a 
bacteriostatic effect if the cystic duct is blocked, but a course of tetra- 
cycline may be tried, 250 mg. q.i.d. for 4 weeks. There is no necessity 
to give a fat-poor diet if there is no evidence of cholelithiasis. 

Chronic Empyema of the Gall-bladder 
This may be a sequel of acute cliolecystitis. The patient complains 
of pain and tenderness in the region of the gall-bladder, which may be 
palpable. There is usually no fever. 

Torsion of the Gall-bladder 

This is a rare condition resembling clinically an acute abdominal 
emergency. It may result in gangrene of the gall-bladder. Treatment 
consists in cholecystectomy. 

Parasitic Infections of the Gall-bladder 
Tlicse arc rare. At times the Ascaris lumbricoidcs^ Giardia lamblia. 
Echinococcus granulosus {T, echinococcus) or the Distoma hepaiicum 
may be present in the gall-bladder. 

Tumours of the Gall-bladder 

Simple Tumours. These are rare and cannot usually be diagnosed. 
They include papilloma, adenoma and fibroma. 

Malignant Tumours. These include primary and secondary carci- 
noma and sarcoma. The majority of cases are primary carcinoma. 

Primary Carcinoma of the Gall-bladder 
Etiology. The cause is not known, but the growth is often associated 
with gall-stones or chronic choletystiUs. Other predisposing causes 
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indude :-l. Age : UsueUy over 45. 2. Sex : Feroales predominate in 

Th=°gmtth may be papillomatous and rungating or 
difluse and infiltrating. It is most often situated at tlie fundus. ^ 

spread directly to the liver, into the bile duets, or form a 
Ae abdominal waU or a fistula into the colon. It may 
peritoneaUy. Thrombosis of the portal vein bit 
Lrj- depodts in the liver, or in Ij-mph nodes in ‘I>= P°'^‘“' 
above the clavicles, or in the anterior mediastinum, °P'“ ■ 

the groivth may be columnar or spheroidal celled and colloid chang 
may be present. , r 

Clinical Findings. The patient is often a woman over the a 
45, who gives a history suggestive of chronic cholecj-stitis or gaU-stones. 
More recently she has noticed increasing discomfort or pain in the rcgio 
of the gall-bladder, with loss of strength. j u n fr.r 

On Examination : In the early stages nothing may be found, but late 
the gall-bladder is palpable, tender, and the surface is often irregular. 
The liver mav also be enlarged. If there is pressure on the bile ducts 
either from the growth or from the enlarged portal lymph 
will be obstructive jaundice. There may also be ascites and swelUng o 
the legs. Enlarged l>’mph nodes may be felt above the clavicles, w 
the later stages cachexia is more marked, and bEmorrhages may 
seen under the skin. A cholecj'stogram may reveal a filling defect in 
the gall-bladder. ,, 

Differential Diagnosis. In the early stages the symptorru usuaiiy 
surest cholecystitis or cholelithiasis. Later it is often difncul^ 
differentiate carcinoma of the gaU-bladder from a growth in the 
pancreas or bHe ducts. An opaque meal should serve to exclude 
carcinoma of the stomach. 

Course and Complications. The course is usually rapidly progressive. 
Such complications as perforation, fistula formation or suppuratiie 
cholangitis may occur. , 

Prognosis. The disease is usually fatal within 8 months from tne 
onset of symptoms. 

Treatment. This is only symptomatic and palliative, as operative 
removal of the growth is usuaUy impossible. 

Secondary Carcinoma of the Gall>bladder 
The gall-bladder may be affected secondarily by direct spread from 
a growth of the stomach or colon, or by metastases from groulhs else- 
where. These deposits are usually subperitoneaL 


Gall-stones 

(CAofrfffAiom) 

Definition. Calculi formed in the biliary passages or gall-bladder. 
Etiology. The main factors in their formation are: InfecUon, 
biliary stasis, and hypercholesterolaemia. Predisposing causes : 1- Age . 
Usually over 40. 2. Sex : Females predominate. 3. Habits : A 

tarylife and over-eating. 4. Assodated conditions ; Pregnancy, chrom 



GALL-STONES 


111 


diseases of the heart or lungs, constipation. 5. Climate : Especially the 
temperate zones. C. Heredity: There is a familial tendency. Small 
pigment stones may form in the young in association •with hiemolytic 
ansemia. 

Pathology. Frequently cholecystitis precedes the formation of 
calculi. A central nucleus consisting of organisms (not infrequently 
anaerobes), mucus or fibrin may be the starting-point. The bile in the 
gall-bladder, especially if stagnant, may be unduly rich in pigment, 
cholesterol or lime salts. The gall-bladder wall is frequently infected, 
even when its contents are sterile. Thus in a series of cases of gall- 
stones, the gall-bladder was infected in 70%, the fluid contents in 40% 
and the stones in 80% of the cases. Aseptic calculi arc thought to occur 
apart from infection, especially when the blood cholesterol is high, as in 
pregnancy and in some cases of obesity and arteriosclerosis. A solitary 
calculus may be found, or as many as 14,000 stones may be present in 
the gall-bladder. The stones may be situated in the cystic duct, or less 
commonly in the common bile duct and the extra- or intra-hepatic 
ducts. 

Varieties. 1. The pure cholesterol stone. This is usually solitary, 
oval or circular, pale and very light. It may be formed apart from sepsis. 

2. The laminated cholesterol stone containing layers of cholesterol 
and calcium bilirubin. 

8. Mixed gall-stones containing cholesterol (80% to 08%) and 
calcium bilirubin. These are soft before they are dried. 

4. Pure calcium bilirubin (mulberry stones). Small hard irregular 
stones. 

5. Calcium carbonate. These stones are rare. 

Clinical Findings, In some cases stones in the gall-bladder give rise 
to no symptoms, and are only demonstrated post-mortem. In other 
cases the symptoms are those described above as being typical of chronic 
cholecystitis. If the stone becomes impacted in the cystic duct, the 
gall-bladder enlarges and is painful, but there is no jaundice. When 
the calculus enters the common bile duct, biliary colic usually ensues. 
According to Courvoisier’a law, the gall-bladder is usually not distended 
in cases of jaundice due to a calculus in the common bile duct, owing to 
the presence of old cholecystitis, whereas in obstruction of the common 
bile duct due to a growth the gall-bladder is dilated. In some cases 
there is persistent jaundice without pain. If the stone is lodged in the 
hepatopancreatic ampulla (ampulla of Vater) forming a ball-valve 
obstruction, there arc usually periodical attacks of fever and jaundice, 
known as the intennittent hepatic fcccr of Charcot, 

Biliary Colic. This may occur when the stone enters one of the 
biliary passage. The onset of the symptoms is often sudden, occurring 
frequently during the night. The patient complains of excruciating 
pain which radiates all over the abdomen to the right scapular region 
and tip of the right shoulder. It is paroxysmal, the patient rolls about 
or doubles up in agony. There is sweating and often vomiting. 
Attacks of biliary colic not due to n gall-stone are described. Tlicse 
may occur after cholecystectomy. They arc thought to be due to 
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achalasia of the sphincter of Oddi, but in some instances arc due to 

ion : It is not usudiy posrihlc^^^^^^^^ 

jZdIce mfy ^otcl a day 0 *^ so nacr the attack, and ^ 

found in the^fcees. Whether or not gali-stonB can J 

depends upon their calcium content. A ^herthey 

th* presence as a lighter shadow in the opaque gall-b adder when y 
are not demonstrable in a direct radiogram (see F>S- II)- . 

DmerenUal Diagnosis. Biliary colic must be ddfe™I-atrf f™™ 
renal, pancreatic or intestinal colic, hiatus hernia, “ . . [ 

associaied with colic and iauodicc. the pam of coronary thromtosis 
acute pancreatitis or perforation of a gastric or duodenal I' 

«cruelating paroxysmal pain with its characteristic distribution usuallj 
sen’ES to diHerentiate. 

Cotirse and Complications. The attack may Inrt from a fe . , , 

to a few hours. Recurrence^ arc Uablc to occur. ^Compluiat.ons mdrfe 
perforation of the gall-bladder, ulceration into the 

subsequent intestinal obstruction, formation of _p.u 5 

a gasWc, duodenal, intestinal, colic, or bronclual fistula, or a 
sinus. Suppurative cholangitis or liver abscess may also ensue. 1 
tinal voUmlus, acute or chronic pancreatitis, or carcinoma of the g 
bladder or bile ducts may follow. 

Prognosis. Death during an attack is rare, but sucewmg 
are liable to occur, and gall-stones may form in the biliary p S 
after cholecystectomy. ^ ♦.-.otwl 

Treatment Prophylactic, Chronic cholecystitis should be treats 
as described above. K there k a tendency to bypercholesterol»mia, tnc 
diet should be fat-poor, and eggs should not be eaten. ^ 

Curative. During an attack of biliary colic the acute pam jnust 
controlled either by the subcutaneous injection of morphine sulpha t 
gr. (15 mgO and atropine sulphate 1/100 gr. (0-C mg.), by the subcutane- 
ous injection of pethidine hydrochlor. 100 mg. or by tlm m , 

injection of atropine sulphate 1/100 gr. (0*6 mg.). Tab. g yc ry • 
trinitrat. 1/100 gr. (0-6 rag.) should be dissolved under the tongue 
the same time as the morphine k injected. Jlilder attacks , 

mitigated by a hot bath and by Inc. belladon. 30 m. (2 ml.), , 

in an hour if necessary. Subsequently the gall-bladder may be remc^ . 
or the patient may receive a course of treatment as for chrome cno 
cj’stitis. There is no known method of dissohing gall-stones. 


The Post-cholecystectomy Syndrome 
After cholecystectomy for gall-stones symptoms persist, or 
in about 25% of patients, and in a higher percentage after remova 
the gall-bladder for other causes. The pain, nausea and 
certain foods, may be due to calculi in the ducts, inflammation o 
call-bladder stump, cholangiris. hepatifis, pancreatitis. 
biliary dj-skinesla, or to an error in diagnosk before operation, the p 
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being dno to some other cause such as a hiatus hernia, arthritis of the 
spine, etc. If the patient is not jaundiced, intravenous cholangiography, 
using a preparation such as Biligraphin, will often demonstrate the 
common bile duct, the right and left hepatic ducts, and some intra- 
hepatic ducts, and thus afford valuable aid in determining the condition 
of tlie biliary passages. 

THE BILE DUCTS 

Congenital Obliteration 

This is often associated with cirrhosis of the liver, and jaundice is 
present either at birth or a few weeks later. The liver and spleen are 
usually palpable; bile pigment is present in the urine, but not in the 
stools. Htemorrhages may occur in the skin, mucous membranes or 
internal organs. The condition is not syphilitic. Death usually occurs 
within a few weeks. 

Congenital syphilitic stricture of the bile ducts is rare. 

Suppurative Cholangitis 

Etiology. Suppurative cholangitis may be associated with gall- 
stones, cholecystitis or obstruction of the extra-hepatic ducts by a 
tumour. It may occur as a complication of such diseases as pneumonia 
or typhoid fever, or be secondary to an abscess in the liver. 

Pathology. Suppuration may be found in the e-xtra-hepatic bile 
ducts and the gall-bladder. The liver is enlarged and numerous small 
abscesses may be present. 

Clinical Findings, The chief features are fever with jaundice and 
rigors. The patient is very gravely ill and tiie liver is usually enlarged 
and tender. 

Differential Diagnosis. It is often impossible to diagnose 
suppurative cholangitis from suppurative pylephlebitis. It is distin- 
guished from intermittent hepatic fever (see p. Ill) by the intervals 
of comparative health in the latter disease. 

Course and Complications. The disease is usually progressive. 
Complications include pancreatitis and py»mia. 

Prognosis. This is always verj' grave, and the disease is fatal when 
abscc'^srs form in the liver. 

Treatment. An operation may enable the extra-hepatic ducts to 
be drained. 

Chronic Catarrhal Cholangitis 

This may be associated with cholecystitis and gall-stones or occur 
as a sequela of hepatitis. The cxtra-hepatic ducts in these cases arc 
usually affected. In cirrhosis of the liver the intro-hepatic ducts may be 
invol^’cd. Patients ivith recurrent cholangitis who are unsuited for 
operation should be given a four weeks* course of 250 mg. tetracycline 
q.i.d. 

Calculi in the Bile Ducts 

A description of the effects produced by calculi in the bile ducts is 
given on p. 311. 
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Tumours of the Bfle Ducts 

Simple Tumours. These iucMe a papilloma, adenoma and fibroma. 
They are all rare. . - 

Malienau, Tumours. Pathology. “"“'Tr“offreauerey • 

hepatic ducts appears in the follonring «tes m this <1 

At the union of the common hepatic and cystic ducts , at the 
of the common bile duct ; in the common hepatic duct ; in “e cy 
duct. The gall-bladder is dilated, with growths in the cystic duct an 
in the common bile duct, hut there is no jaundice in the former ca . 
The growth may spread directly into the pancreas. In some cases tlie 
growth originates in the gall-bladder and spreads down the lumen ol 


the bile duct. , 

Clinical Findings The patient is usually an adult 
onset of the disease is often insidious with jaundice 
more intense, progressive weakness and irregular fever. There 
usually no pain. . , ,, 

On Examination : The growth cannot be felt, but the 
may be palpable. Bile is usually present in the urine, and the tffices 
are pale. “ Silver stools,” resembling in colour aluminium pain , a 
been described in cases of carcinoma of the hepatopancreatic ampu 
clironic pancreatitis, and sprue. 

Differential Diagnosis. It is often difficult to distinguish a 
of the bile duct from carcinoma of the bead of the pancreas, and, in o 
cases, from a stone blocking the cystic duct. . , 

Course and Complications. The course is steadily progressive, 
cbolsemia occurs as a terminal phase. 

Prognosis. The patient usually dies in a few months. 

Treatment. An exploratory laparotomy is usually 
establish the diagnosis, and in some cases it is possible to relieve 
jaundice by means of cliolccystenterostoray. 


THE PERITONEUM 
Acute Peritonitis 

Definition. Acute inflammation of the peritoneum. ^ 

Etiology. Acute peritonitis results from bacterial infection. ^ 
causative organisms include streptococci, the E. coli, staphylococci, 
MycohacUrinm t ufrereuiojw, the Slreptococcus jmeumonia (pneumococci ) 
the Neisseria gonorrhccae (gonococcus), the Klebsiella pneumoni 
(Fricdl.andcrs bacillus), the Pseudomonas pyocyanea {B. pyocyaneus), 
the iSfllmojifllfl lyphi and anaerobic organisms. . 

Pathology. The organisms iisnnlly reach the peritoneum from t ic 
alimentary tract, cither through a spot of lowered resistance in the ’ 
or through an actual perforation. They may also gain access . 

gall-bladder, a liver abscess, the uterus, or through the uterine (Fallopia ^ 
tubes. In some eases they may be blood-bomc, or enter throng i 
wound of the abdomen. Terminal peritonitis may occur in 
nephritis. The peritonitis may be localised, as around the appen 
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and in the pelvis, or diffuse. The inflammation may be fibrinous or 
exudative, and adhesions usually form after removal of the exudate. 
The exudate may be serous, purulent or haemorrhagic, and contain gas. 
There is usually intestinal paralysis. Certain varieties are described, 
according to the primary infecting organism : Streptococcal, staphy- 
lococcal and coliform infections. 

Clinical Findings. The patient is sudilcnly seized with agonising 
abdominal pain which increases in severity. He vomits, and the bowels 
may be freely opened at first, but soon are constipated. 

On Examination : The patient is usually found lying on his back with 
liis knees drawn up ; the breathing is shallow. Abdominal movement is 
absent over the affected part of the abdomen. The abdominal wall is 
rigid, either locally or generally, and tender to light touch. The abdomen 
becomes distended. The liver dulncss may be diminished if gas has 
escaped from the alimentary tract. No intestinal movements can be 
detected with the stethoscope. The facial expression is drawn and 
anxious {facies Hippocratica). The temperature may be a little raised 
or subnormal, but the pulse is frequent and of small volume. The 
tongue becomes furred and dry. A leucocytosis occurs in the course 
of a few hours. Pneumococcal peritonitis occurs more often in girls 
than in boys. 

Differential Diagnosis. Acute peritonitis may be mistaken for 
intestinal colic, obstruction or hemorrhage, a ruptured tubal pregnancy, 
acute appendicitis without perforation, acute hffimorrhagic pancreatitis, 
mesenteric thrombosis, a tabetic crisis, or hysteria. Tlie important 
features in acute peritonitis are the absence of abdominal movement, 
and tlie rigidity. These may, however, not be very evident in a case in 
which the peritonitis has been present for many hours. The temperature 
may also be subnormal. The pulse is a good guide, as it becomes pro- 
gressively more frequent as the condition deteriorates, and the tongue 
becomes more dry. 

Course and Complications. If untreated, death occurs in the course 
of a day or so with generalised peritonitis, but there may be a short 
period of temporary improvement which is deceptive. Localised 
peritonitis may become completely shut off by adhesions and heal 
spontaneously. 

Prognosis, This has been much improved by the use of sulphonamides 
and antibiotics. 

Treatment. Streptomycin, chloramphenicol (Chloromycetin) or 
chlortctracycline (Aurcomycin) should be administered intravenously 
in doses of 500 mg. twice daily until gastro-intcstinal intubation can be 
discontinued. It should then be given by mouth in doses of 500 mg. 
every C hours for about 5 daj's. Fluid and salt loss must ho made good 
by continuous intravenous ndministmtion of saline. Ileus is relieved 
by intubation of the stomach or intestine, and operation is required to 
repair a perforated viscus. 

Acute Tuberculous Pcriloaitls 

Etiology. Acute tuberculous peritonitis is generally secondary to 
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tuberculosis of the abdominal lymph nodes, the intestines, or genital 
organs. 

Clinical Findings. The onset may closely simulate that of typhoid 
fever, the patient being taken ill -with headache, malaise and abdominal 
discomfort. The bowels are loose or constipated. 

On Examination : The temperature is raised, but often the pulse is 
not proportionally frequent. The temperature assumes the continuous 
tj'pe, with morning falls and evening rises of a degree or so. Gradually 
the abdomen becomes distended, first with flatus and later fluid may 
be detected. Definite swellings due to malted omentum or IjTnph 
nodes may be felt. 

Course and Complications. In a favourable case the temperature 
gradually falls to normal in the course of a few weeks ; complications 
such as a pleural effusion, intestinal obstruction, tuberculous enteritis, 
etc., may occur. 

Treatment. The patient must be kept in bed during the febrile 
stage. Streptomycin should be injected intramuscularly, I G. daily for 
70 days, together with the oral administration of para-aminosalicylic 
acid and/or isoniazid (see p. 170). Paracentesis may be required if there 
is a considerable amount of fluid present. 

Gonococcal Peritonitis 

This is usually secondary to infection of the uterine tubes { less 
often it occurs as a complication of gonococcal epididymitis. The 
peritonitis is generally localised to the pelvis. A course of a procaine 
penicillin should be given, 600,000 units intramuscxdarly twice daily 
for 6 to 7 days. 


Bile Peritonitis 

Tljis results from escape of bile, which may follow cholecystectomy, 
or be due to acute cholecystitis, and necrotic lesions in the bile duct 
conscijuent on carcinoma or calculus. In other cases the perforation 
may rapidly seal over and the peritonitis is then often due to rupture 
of a subserous duct on the liver surface associated with cholangitis. 
Tlie extravasation may at first be retroperitoneal and cause severe pain 
beriveen the shoulders. ^\^Icn it enters the peritoneal cavity, it causes 
an outllow of plasma, fall of blood pressure and shock. The mortality 
rate is about 70%. Adetjuate drainage oiTords the best hope of cure. 

Subdiaphragmatic Abscess 
{Subpbrenic Abseeta) 

Definition. A localised variety of acute peritonitis, with suppuration 
between the liver an<i diaphragm. 

Anatomy and Etiology. Six anatomical varieties are recognised 
scconiing to the relation of the abscess to the hepatic ligaments : four 
of these varieties arc intraperitoneal, and two are cxtraperitonenl (see 

Fig. 12). 
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1. Right Anterior Intraperitimeal. The pus collects between the 
right side of the diaphragm and the superior, anterior and right lateral 
surfaces of the right lobe of the liver. The infection is derived fiom an 
appendix abscess, a perforated gastric or duodenal ulcer, or from 
suppuration in the liver or bile ducts. 

2. Right Posterior Intraperitoneal. (Cantlie’s subhepatic pouch. 
Rutherford Morrison’s kidney pouch.) The pus collects in a pyramidal 
space, which lies transversely beneath the right lobe of the liver, with 
its apex medially disposed, close to the epiploic foramen (foramen of 
Winslow). The infection originates in the appendix, and rarely from a 
perforated gastric or duodenal ulcer, from a liver abscess, or from suppur- 
ation in the thorax. 

8. Left Anterior Intraperitoneal. The abscess lies between the left 
lobe of the liver and the diaphragm and anterior abdominal wall. 
The pus is derived from a perforated gastric or duodenal ulcer, or from 
a splenic, hepatic or pelvic abscess. 

4. Lejl Posterior Intraperitoneal The abscess is in the lesser sac of 
the peritoneum, the epiploic foramen (foramen of Winslow) being 
closed by adhesions. The abscess is derived from a perforated posterior 
gastric ulcer, a splenic, hepatic or pancreatic suppuration, or from spread 
of infection in general peritonitis. 

6. Right Extraperitoneal. Suppuration occurs between the diaphragm 



Fio, 12. Diaqrau : Sotero-fosteiuob View dp LiOA3aE>fT8 op Liper 
snowiNO Sites of Sodp0Rbnic Adscess. 

and the bare area of the liver. The infection is due to suppuration 
in the liver or bile ducts, or a spread from the abdominal wall by the 
lymphatics in the falciform ligament, or from the right retroperitoneal 
tissue in a perforated posterior duodenal ulcer, a retrocxcal appendix, 
ulceration of the ascending colon or hepatic flexure, or a perinephric or 
pancreatic abscess. It may be secondary to suppuration above the 
diaphragm. 

C. Left Extraperitoneal. Suppuration occurs in a potential space 
formed by stripping the peritoneum oti the left side of the diaphragm. 
The suppuration may be secondary to a left perinephric abscess, o 
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previouslv. The temperature and pulse rate then nse an P ‘ 
becomes more ill. Uigors. su-eatmg and pam in the region 
diaphragm or shoulder may devdop. 

On Exnmmnthn: The patient looks ill. If the abs^ 
anterior a bulging or sivelling may be seen under the “^1 mirngm^ 
is duU on percussion, and the chest moves 
side. It the stomach or duodenum have pcrforatrf. 6^ 
be present in the abscess, and a resonant note may he ohta ned m « 
a small area, ivhieh keeps uppermost as the 
from his back to his side. Ahnoimal signs are found at the 
of the coiresponding lung, for the diaphragm is raised and m^ 
be as high as the second or third rih. Typically four ^ “ 

detected at the back of the chest, at the apes the nomal lung, talo 
this is a zone of collapsed lung irith some dulnessand vr^ air en^, 
still lower there is a t^^npanitic note due to gas m the et^rior 

the base there is Uver dulness. When the abscess is o right poster 
one, a swelling may be found in the region of the ngbt lom. 
left posterior abscess there may be no swelling seen, o** ^ 

detected in the abdomen above or below the storaacm. _>Mtn 
extraperitoneal abscess on the bare area of the liver, the liver is 7 
displaced downwards, the right diaphragm is raised, and there is duin« 
and deficient air entry over the lower lobe of the ngbt lung, 
blood : There is usually a leucocytosis of 1 5,000 to 20,000 per c.n^ 

X-ray examination may show the position of the diaphragm an o 
Uver. Exploratory puncture through the 9lh, lOtb or 11th , 

space in the line of the vertebral border of the scapula may , 

abscess, the diaphragm being pierced by the needle before the pus 
struck, and so oscillating with respiration. ^ 

Differential Diagnosis. A subphrenic abscess is often duucu 
diagnose ; it may be mistaken for septicsemia or pysmia, 
pneumothorax, perinephric abscess, liver abscess, pylephlebitis, or 
pancreatic cyst. The ^tory. X-ray examination and results ° 

tory puncture usually serve to establish the nature of the condition- 
Course and Complications. If left untreated, the abscess may » 
a secondar>' pleural effusion or It may rupture into the pleura or Iimg 
with resultant empyema or lung abscess. Rupture may also occur m 
the pericardium, cesophagus, the general peritoneal cavity, or Ihroug 
the skin. Septiaeinia or pyssmia may occur as further complicatioi^. 

Prognosis. Subphrenic abscess is a serious condition, , 

mortality of about 70% if left undrained, which is considerably low 

if adequate treatment b given. , ^inra- 

Treatment. The abscess should bedrained surgically, but the exp 
tory puncture should be performed in the theatre by a surgeon prep 
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to complete the operation. The sensitivity of the causative organism 
should be determined and the appropriate antibiotic administered. 

Chronic Peritonitis 

Definition. Chronic inflammation of the peritoneum. 

Etiology. Chronic peritonitis may follow acute peritonitis or occur 
more insidiously. The following varieties may be recognised : — 

Localised Plastic or Proliferative Peritonitis 
Etiology. Localised peritonitis may occur after abdominal opera- 
tions, or secondary to inflammation of the appendix, gall-bladder, 
uterine tubes, abdominal lymph nodes, diverticula, etc. In other cases 
it is a form of clironic tuberculous peritonitis. Proliferative peritonitis 
may be localised around an organ such ns the spleen or liver. The latter 
may be covered with a thick white coat of fibrous tissue {“sugar-iced ” 
liver, see p. 80). 

Diffuse Plastic or Proliferative Peritonitis 
Etiology. Diffuse peritonitis may occur as a form of chronic tuber- 
culous peritonitis, with carcinoma of the peritoneum or as an extension 
of a chronic plastic peritonitis of septic origin. In Pick’s disease there 
is a diftusc proliferative peritonitis, often associated with similar 
proliferative changes in the mediastinum, pericardium and pleura (see 
p. 224), and with chronic nephritis and arteriosclerosis. In Concato’s 
disease the peritoneum is much thickened, the omentum is often rolled 
up and there is chronic perihepatitis or perisplenitis. A serous effusion 
may be present, and when the pericardium and plcuraj are involved 
the condition is kno^vn as polyserositis or polyorrhomenitis. A barium 
meal may show a peculiar condition of thickening of the stomach, 
and the czecum and colon may also be involved. 

Chronic Tuberculous Peritonitis 

Etiology. The Mi/cobacUrium iubcrctilosis usually gains access to the 
peritoneum from the intestine, or the mesenteric and retroperitoneal 
lymph nodes. It may, however, be a blood-borne infection from a 
focus in any part of the body. Cirrhosis of the liver is a predisposing 
cause in adults. 

Pathology. Certain types arc described, which tend to overlap each 
other. 1. Tabes mcscnlerica : Tlie mesenteric and retroperitoneal Ijmrph 
nodes are affected. 2. The plastic or Jibroid variety : Adhesions form, the 
intestines are matted together, the omentum may be rolled up in a mass, 
and there is no effusion. 0. The ascitic form : The fluid may be free or 
loculntcd by adhesions. 4. The caseous variety : Softening occurs in 
the tuberculous foci, there may be localised suppuration and the forma- 
tion of frccal fistulas. 

Clinical Findings. The patient is usually between the ages of 3 and 
25 years. The onset is insidious ; thus the child is gradually taken ill 
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irith lassitude, loss of appetite, pallor, abdominal discomfort or colie. 

The bowels are usually constipated. abdomen 

On Exominnlion ; The ehUd looks somewhat be 

ia often distended. The skin. esp«.ally over ‘^e “Monmn “ay 
uiiunented In the plastic variety the abdomen has a preuhar g y 
Sg SmaU m Jes may be felt, due to ly^pb "odes or -rted 
omentum. Loculated fluid gives nse to a dull awdling which may 
simulate an ovarian cyst. tVhen there is fr« fluid the ‘'""i 

of ascites. The temperature is usually slightly raised and ^ 

it may be normal. The bowels ate costive in the plastic variety . hut w un 
tohes mesenteriea, obstruction of the lacteals may result in diarrhcea 

with fatty stools. ^ 

Differential Diagnosis. Chronic tuberculous peritonitis may oe 
mUtaken tor other causes of wasting, codine disease, chronic appendicitis, 
regional ileitis, salpingitis, an ovarian cyst, abdominal carcinoma ana 
cirrhosis of the liver, or other causes of ascites. Diagnosis is Mia 

in the ascitic variety by removing a specimen of the fimd and » 

it into a guinea-pig, in which tuberculous lesions develop in - ^ 
months. An X-ray examination which reveals calcified 
lymph nodes is in favoxir of the presence of unhealed tuberculous > p 
nodes in the abdomen. , ;«rt 4 -c 

Course and Complications, The course is prolonged in the ^^3® . ^ 
of cases. Complications include intestinal obstruction or perfora i i 
fecal fistula formation, localised suppuration, and general dissemination 
by the blood stream, . 

Prognosis, There is usually a tendency to recovery} _ 

unfavourable developments are the general dissemination 
culosis, intestinal obstruction, the formation of fiecal fistula or o oca 
abscesses. _ r • • M 

Treatment. Streptomycin, para-aminosalicylic acid and/or isonian 
should be administered as for acute tuberculous peritonitis. Operation 
is required for intestinal obstruction. 


Cysts of the Peritoneum 

The cj’sts may be mesenteric, hydatid, dermoid, or teratomatou^ 
They cause vague symptoms, sudi as abdominal discomfort an 
swelling, and the treatment is surgical. 


New Grovdhs of the Peritoneum 

These are simple and maUgnant. Simple growths include a fibroma, 
lipoma, angioma, lymphangioma, and myoma. JIalignant growl 
may be primary, such as an endothelioma or sarcoma. Usually 
are secondary to carcinoma of the ovary, stomach, intestine or 
or to s pleural endothelioma. The peritoneum may be studded wi 
minute nodules and an effusion, serous, hemorrhagic or chylous, may 
form. 
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Ascites 

{including Hydroperitoneutnt Seroperiioneum, Hcemoperitoneum 
and Ckyloperitoneum) 

Definition. Non-purulent fluid in the peritoneal cavity. 

Etiology. The fluid may be a transudate (hydroperitoneum), an 
exudate (seroperitoneum), blood-stained (hsmoperitoneum) or fatty 
(chyloperitoneum). 

Hydroperitoneum may result from : Heart failure, constrictive 
pericarditis or obstruction of the inferior vena cava. Cirrhosis of the 
liver. Obstruction of the portal vein, as by pressure from enlarged 
lymph nodes in the portal fissure, which may be due to tuberculosis, 
carcinoma or Hodgkin’s disease, or the pressure of an aneurysm or 
thrombosis. Nephritis, pernicious anjemia or leukemia. Seroperito* 
neum may be due to : Chronic peritonitis as in tuberculosis, carcinoma 
or hydatid infection, or to polyserositis, or ovarian tumours, Hcemo^ 
peritoneum may occur in peritonitis associated with tuberculosis or 
carcinoma. Chyloperitoneum may be due to obstruction of, or injury 
to the lacteals or to nephritis. 

Ascites is thus a sign of diverse pathological states. 

Pathology. Tlic fluid : In hydroperitoneum the transudate is 
clear, straw-coloured, wth a specific gravity usually below 1*015, 
containing protein under 2% and a few cells. In seroperitoneum the 
fluid may be darker, the specific gravity is usually over 1*015, the 
protein content is higher (over 8%) and the cells are more numerous. 
In h®moperitoneum red blood corpuscles are present. Chyloperitoneum 
may be chylous fluid, whitish-yellow and turbid, with chyle; a 
pseudochylous fluid may form in which the fat comes from degenerating 
cells. Portal hypertension is the most important factor in the production 
of ascites in liver disease, hj’poproteinxmia is of great importance in 
ascites associated with generalised oedema. 

Clinical Findings. The clinical picture varies according to whether 
the cause is cardiac, hepatic, renal, etc. The local symptoms and signs 
are as follows ; The patient complains of abdominal swelling, heaviness 
or discomfort. There may also be dyspnoea or palpitations vitli 
swelling of the legs. 

On Exarnination : The abdomen appears fairly uniformly distended 
when the patient is lying, with some prominence in the flanks, pro- 
vided the fluid is not loculatcd. If there is a large quantity of fluid 
the umbilicus may be everted and slrioe atrophica: may be seen. 
Enlarged veins may be present around the umbilicus {caput iileduea:) 
and with portal thrombosis diloted. veins appear in the hypo- 
gnstrium, in which the direction of flow is reversed {i.e., the blood 
passing from below upwards). On palpation a fluid thrill may be 
obtained. The tluill is transmitted to one hand placed on tlic abdomen 
in the flank, when the other flank is flicked with the finger ; the ulnar 
margin of an assistant’s hand should be used to compress the abdominal 
wall in the centre, to prevent transmission of the thrill along the wall. 
On percussion there is dulness in the flanks and hjqKjgastrium, and this 
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shifts -when the patient turns on his side, the upper portion becoming 
resonant. If the liver is enlarged it may be felt by suddenly pressing 
with the fingers over it (“ dipping With smaU degrees of ascites 
the dulness may become apparent in the umbilical region by percussing 
the abdomen with the patient in the knee-elbow position. Loculated 
ascites may cause dulness in one zone of the abdomen, which does not 
shift with change of position. There may be oedema of the legs and 
scrotum, and the urine may contain a trace of protein. 

Differential Diagnosis. Ascites must be distinguished from 
abdominal distention due to a full bladder, an ovarian cj'st, a tumour 
or flatulent intestinal distention. The bladder should be emptied. 
With an ovarian cj'st the swelling Is mainly below the navel, the dulness 
does not extend to the flank or shift as it does with free fluid in the 
peritoneum, and on vaginal examination displacement of the uterus may 
be felt. With a tumour, the mass, if palpable, is generally firm and there 
is no shifting dulness. With flatulent distention the abdomen is 
hyperresonant, but flatulent distention and ascites often coexist. 

Course and Complications. These must vary with the underlying 
cause of the ascites. 

Prognosis. Ascites is almost always a serious condition, in many 
instances being the harbinger of death. The outlook is more favourable 
in cases due to congestive heart failure end a few cases of benign aseiUs 
have been described, which have not recurred after paracentesis, and 
for which no cause was discovered. 

Treatment. The treatment for ascites due to cirrhosis has been 
described on p. 88. 


THE MESENTERY 

The following affections of the mesentery will be briefly described : 
Inflammation (mesenteritis), structure abnormalities, hsemorrhage, 
thrombosis, embolus, cysts, new growths, and tuberculous lymph nodes. 

Inflammation 

{Mesmiertiia) 

This may form part of a general peritonitis or be localised to a part 
of the mesentery as the result of spread of infection from adjacent 
intestine. 


Structural Abnormalities 

Excessive length of the mesentery may lead to volvulus, and the 
bowel may become incarcerated through an opening in the mesentery. 

Hsemorrhage 

Tliis may occur rarely in the btcmorrbagic varieties of the acute 
specific fevers, such as small-pox, or as the result of degenerative changes 
such as arteriosclerosis or aneurysm of the mesenteric arteries. It 
produces symptoms resembling those of intestinal obstruction. 
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Thrombosis and Embolus 

Venous tlirombosis may r^ult from cirrhosis of the liver and 
congestive heart failure, or develop in association with pyleplilebitis or 
intestinal or appendicular suppuration, or after splenectomy. It may 
also occur as a manifestation of thrombo-phlebitis migrans and visceral 
angina. An embolus may lodge in the mesenteric arteries in cases of 
bacterial endocarditis and mitral stenosis. The clinical picture is that of 
an acute abdominal emergency. The patient is suddenly taken ill with 
severe abdominal pain, collapse, sweating, pallor, low temperature, and 
frequent pulse. The abdominal wall is not usually rigid. Some blood 
and mucus are passed by the intestine ; in a few hours the abdomen 
becomes distended, and vomiting and perhaps haematemesis set in. 
Gangrene or perforation of the intestine may occur. The outlook is 
very grave, and the treatment is surgical. 

Cysts and New Growths 

Mesenteric cysts may be hcemorrhagic, serous, l 5 rmpbatic, or due to 
hydatid infection or to a dermoid. They form rounded swellings in the 
abdomen and cause vomiting, colic or intestinal obstruction. 

New growths are usually secondary malignant deposits. 

Tuberculous Lymph Nodes 
(Tales MesenUrica) 

Tabes mesenterica is described on p. 110 (chronic tuberculous 
peritonitis). 



CHAPTER II 

THE RESPIRATORY SYSTEM 

RESPIRATORY FUNCTION TESTS 

Ventilatory Function. Vital capacity. This is the amount of air 
n^hich can be expelled after a deep inspiration. It normally varies 
between 3,000 and 5,000 ml. 

Inspiratory Reserve Volume (LR.V.) or Complemental Air. The 
volume of air which can be breathed in after a normal inspiration. It is 
1,500 to 3,000 ml. 

Expiratory Reserve Volume (E.R.V.). The volume of air which can 
be breathed out after a normal expiration. It is 1,200 to 1,500 ml. 

Tidal volume (T.V.). The volume of air inspired and expired during 
quiet breathing. It is 350 to 500 ml. 

Residual Volume (R.V.). The amount of air in the lungs at the end 
of maximal expiration. It is 1,200 to 1,500 ml. 

Functional Residual Capacity (F.U.C.). The volume of air in the 
lungs at the end of a normal expiration. It is 2,000 to 8,000 ml. 

Dead Air Space. The amount of tidal air from the nostrils to the 
terminal bronchioles where no gaseous exchange takes place. It is 
160 to 170 ml. 

Total Lung Capacity. The amoimt of air in the lungs after a maximal 
inspiration. This is 6,500 to 6,000 ml. 

Lung Compliance. This measures the elastic resistence of the lung to 
inflation, as indicated by volume change in ml. per cm. HjO rise in 
pressure. Normally it is 130 ml. per cm. HjO rise in pressure. 

Forced Expiratory Volume (F.E.V.i). The volume of air expired 
with forced expiration in one second. This is 80% of the vital capacity 
in one second, the remainder in 2 to 3 seconds. 

Forced Expiratory Time (F.E.T.). The patient takes a deep breath 
and then expires as quickly as he can. The doctor listens over the 
trachea wth a stethoscope and measures the time of the expiration. 
If the F.E.T. is over C seconds there is probably air-way obstruction. 

Peak Flow Rate (P.F.R.). A single maximiim puff is measured in a 
^Yright portable meter, calibrated from 50 to 1,000 litres per minute. 
The de Bono whistle gives a satisfactory response up to 300 litres per 
minute. The average rate for adult males is 500 to 600 litres, and 200 
litres lower for women. 

Rronchospirometnj, By means of a catheter passed down the 
trachea the ventilating function of each lung can be deteinnined. 

Gaseous Exchange in Alveoli. The diffusion rate of ox>’gen and 
carbon dioxide from air to blood and vice versa is rapid, that for CO* 
being twenty times quicker than for O*. The plasma COj tension 
(pCO*) is measured by the rebreathing method. Arterial blood is re- 
quired for determination of pO^ 
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The variations in the respiratory function tests in certain diseases 
are mentioned under the disease headings, 

THE UPPER RESPIRATORY TRACT 
Hay Fever {Allergic Coryza. Pollinosis) 

Definition. Paroxysmal and seasonal inflammation of the 
conjimctivfe and nasal mucous membrane. 

Etiology. Hay fever is due to sensitiveness to certain pollens. 
In England the pollen is usually that of the “ Timothy grass,” and 
more rarely tree pollens. In the autumn the Michaelmas daisy is an 
occasional cause. 

Pathology. The condition is one of allergy, the patient exhibiting 
an abnormal sensitivity to foreign proteins or to altered tissue proteins, 
There is hypersemia of the conjunctiv®, of the nasal mucous membrane, 
and sometimes of the larynx and trachea. 

Clinical Findings. The patient is usually a young adult, who gives 
a history that every year in the early summer from May to July he 
suflers from attacks of sneezing, watering of the eyes and often headache. 
There may be much watery discharge from the nose and some malaise. 
He may also suffer from asthma at different periods of the year. The 
attacks arc more common in the country, especially if near a hay field. 
They also occur in towns. 

Differential Diagnosis. The diagnosis is established by the seasonal 
incidence and the cutaneous reaction of the patient to pollen. Hay 
fever should be differentiated from paroxysmal sneezing due to local 
irritation of the nose, or to nervous influences (nervous coiy'za). In 
paroxysmal rhinorrhosa, attacks of sneezing or of running from the nose 
occur at all times of the year. This is probably a vasomotor phenomenon 
due to allergy, the patient being sensitive to dust, snuff, orris-powder, 
feathers, animal emanations, bacteria, etc. 

Course and Complications. The course of the disease is limited by 
the life history of the plants producing the pollen. Asthma or a perennial 
coryza may develop as complications. 

Prognosis. This is good, as subsequent attacks may be prevented 
or modified by appropriate treatment. Hay fever tends to lessen in 
severity in successive years, and to disappear in about 20 j'cars. 

Treatment. Pro-phylaeiic. Early in the year the cutaneous 
reaction to Pollaccine should be determined. A control prick is first 
made through a drop of normal saline with a hypodermic needle. 
A drop of Pollaccine containing 20,000 units of pollen toxin per 
ml. is placed on the forearm and a prick is made through it. The drops 
arc then viped off with cotton-wool. A positive reaction is shown in 
about IS minutes by the formation of an urticarial wheal surrounded by 
n red areola. Dcsensitisation should be begun early in Februarj', it is 
dangerous to give it in the hay fever season. Subcutaneous injections of 
Pollaccine arc given every other day. The initial dose varies from *10 to 
100 units, and a 15% increase is made at each injection. In order to 
obtain adequate protection a final dose of 50,000 to 100,000 units will be 
required. A local reaction may be prevented by taking calcium lactate 
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10 gr. (0*6 G.) half an hour before the injection. A marked local or 
general reaction can be checked by the subcutaneous injection of 8 to 
5 m. {0-2 to 0-3 ml.) of inject, adrenaline (B.P.) 1 in 1,000. Should a 
reaction occur the next injcc^on should be the largest preceding dose 
that did not cause a reaction. ** D-Vac Pollens ’* is a depot pollen 
vaccine of which three subcutaneous injections ore given at 4-weeks 
interval, starting early in February. The details supplied by the makers 
(Bencard Allergy Unit) should be strictly observed. 

AUpyral, alum-precipitated pyridine extract of grass pollen, is also 
available for prevention and treatment of hay fever. It is put up in 
3X5 ml. \ials, containing 100, 1,000 and 10,000 P.N.U. (protein 
nitrogen units) per ml. The pre-seasonal injections for a moderately 
sensitive case are 20, 50, 100, 200, 400, 800, 1,500, 2,000 and 4,000 P.N.U. 
at weekly inter\’als. The co-seasonal dosage for such a case is 5, 10, 20, 
40, 70, 100 and 200 P.N.U. once a week. The makers’ (Dome) instruc- 
tions should be carefully observed. 

Curative. Considerable relief can often be obtained by the daily 
subcutaneous injection of 100 units pollen toxin and a subcutaneous 
injection of 3 m. (0-2 ml.) of inject, adrenaline (B.P.) 1 in 1,000. Further 
treatment for the patient who Is suffering from hay fever consists in 
wearing dark glasses. The nasal mucous membrane may be protected 
by white Vaseline, or by Anesthone cream. Phenyleptrine (Fenox) or 
napthazoline (Pririne) drops up the nostrils may give temporary relief. 
Hydrocortisone snuff gives good immediate results. Antihistamine 
drugs such as mepyramine malleate (Anthisan) 50 mg. tab., or Dibistin 
50 mg. tab., the latter being a combination of Antistin and Pyriben* 
zamine, may be helpful if taken 8 or 4 times a day. 

Epistaxls 

Definition. Bleeding from the nose. 

Etiology Epistaxis may be due to local or general causes. Local 
causes : l^uma, picldng the nose, foreign bodies in the nose, nasal 
diphtheria, new growtlis such as a polypus or malignant tumour, lupus, 
syphilis, telangiectases (which may be hereditary), a fractured base or a 
pituitary tumour. General causes ; Epistaxis may be associated with 
high blood pressure, mitral stenosis, portal cirrhosis of the liver, typhoid 
fever, whooping-cough, blood diseases such as leukiemia, ansemia, 
hfcmophilia and purpura, and a lowered atmospheric pressure such as 
occurs at high altitudes. It may also occur at puberty without any 
discoverable cause. 

Pathology. The bleeding point is often situated at the anterior and 
inferior part of the septtun nasi. 

Differential Diagnosis. Blood whicli passes backwards from the 
nose may be coughed up and raise the question of hsemoptysis. A 
careful naso-pharyngeal examination will usuaUy reveal the bleeding 
point. In other cases the blood may be swallowed and vomited or 
cause melffina. 

Course and Complications. Usually the bleeding stops in a short 
time, but it may be persistent and cause ansemia and debility. 
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Prognosis. This depends on the cause. Epistaxis may be trivial, 
or it may be a symptom of a fatal disease. 

Treatment. This varies with the cause. In children the bleeding 
usually stops without treatment, unless due to a foreign body, which 
should be removed. In other cases a cold compress should be applied 
to the nose with the patient lying down, or a little cotton-wool inserted 
into the nostril and pressure applied over it. The wool may be soaked 
in liq. adrenal, hydroclilor. or in viper venom as described on p. 559. 
In persistent cases the bleeding point should be sealed by the galvano- 
cautcry at cherry-red heat, Epistaxis associated with a high blood 
pressure is a useful safety valve and docs not require to be checked, 
unless very excessive. 

THE LARYNX 

Acute Simple Laryngitis 

Definition. Acute catarrhal inflammation of the larynx. 

Etiology. Acute simple laryngitis may be a symptom of a common 
cold, or result from inhalation of irritants. It may also occur as an 
early manifestation of measles, or be due to improper production or 
over-use of the voice. 

Pathology. There is hyperflemia of the vocal folds (cords) and 
epiglottis, with exudation of mucus. 

Clinical Findings. The patient complains of alteration in his voice, 
varying from harshness to hoarseness or aphonia. The throat may feel 
raw and there may be malaise with an irritating cough. 

On Examination : The temperature may be a little above normal, and 
laryngoscopic examination will reveal the redness or swelling of the larynx. 

Differential Diagnosis. Acute simple Jarjmgitis must be 
differentiated from functional aphonia and from such serious conditions 
os laryngeal diphtheria, tuberculosis, syphilis or carcinoma of the 
larynx, which are described later. 

Course and Complications. The laryngitis usually improves in 
7 to 10 days, but the course is more prolonged if the voice has been 
strained or if irritants have been inhal^. 

Treatment. The voice should be rested. If there is any fever 
the patient should be kept in bed, the temperature of the room main- 
tained at 05* F. (18‘3* C.), and the air moistened by a steam kettle. A 
steam inhalation should be used for 6 minutes 3 times a day, such as 
01. pini 10 m. (O-C ml.), mag. carb. lev, 10 gr. (0*0 G.), nquam ad 120 m. 
(8 ml.), 120 m. (8 ml.) in 1 pint (COO ml.) of steaming water at ICS® F. 
(TS-S" C.). Cough can be checked by a scdati^’c mixtiirc such as Tnc. 
opii camph. 20 m. (1*2 ml.), tnc, ipecac. 5 m. (0*8 ml.), sjt. pruni serotin. 
80 m. (2 ml.), aq. chlorof. ad t fl. oz, (15 ml.), i fl. oz. (15 ml.) t.d.s. 

Chronic Simple Laryiigitis 

Definition. Chronic cntarrlml inflammation of the larynx. 

Etiology. Chronic simple laryngitis may result from irritants, such 
as tobacco and various forms of dust, from over-use or faulty use of 
tlie voice, or from prolonged coughing associated with clironic bronchitis 
or pulmonary tuberculosis. It may also be secondary to chronic 
infection in the mouth, nose or pharynx. 
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Clinical Findings. The onset is usually insidious, tlie patient 
complaining of hoarseness or of weakness of the voice. The throat may 
feel dry and there may be an irritating cough. 

On Examination : The pharynx is usually red, and swelling or 
redness of the vocal cords may be seen. 

Treatment. The patient should rest the voice as much as possible, 
and give up smoking and alcohol. A steam inhalation should be used 
at night, as described above, and during the day a potassium chlorate 
lozenge may be sucked occasionally. Subsequently lessons should be 
taken in voice production, if the laryngitis has been caused by errors in 
this respect, and a dusty occupation should be changed, if possible. 
In obstinate cases a change of air and rest may effect a cure. 

Tuberculous Laryngitis 

Etiology. Tuberculous larjmgitis is usually associated with pul- 
monary’ tuberculosis, end is due to infection xvith the Myeohaderinm 
tuhereidosis. 

Pathology, The disease may be localised to the vocal folds (cords), 
inter-arytenoid space, ventricular folds or epiglottis. There may be 
swelling, infiltration or ulceration. The posterior part of the vocal 
cords is most often affected. 

Clinical Findings, Tuberculous laryngitis is very rarely seen now, 
thanks to the special antibacterial drugs. The patient’s first complaint 
may be of hoarseness or of loss of voice. In other cases he may develop 
these symptoms as a complication of a recognised pulmonary tuber- 
culosis. If the epiglottis is involved the patient may notice difficxdty in 
swallowing liquid foods, any attempt to do so provoking cough. In the 
latei stages there may be severe pain on swallowing, felt in the throat 
and radiating to the ear. 

On Eiaminah'on ; Various lesions may be foimd in the larynx, such 
as swelling or ulceration of the inter-arytenoid space or of a vocal cord. 
The vocal cord may be fixed by the granulation tissue. 

Differential Diagnosis. Tuberculous laryngitis has to be 
differenriated from a simple laryngitb which may occur in pulmonary 
tuberculosis, and from sy’phills or a new growth. The opinion of an 
expert laryngologist will be required. In addition the sputum must be 
tested for tubercle bacilli, the lungs X-rayed, the IVassermann reaction 
determined, and a portion of the diseased tissue may require micro- 
scopical examination after removal by punch forceps. 

Course and &)mpIication$. Tuberculous laryngitis may be cured 
by suitable treatment, especially in the early stages. Pulmonary 
tuberculosis is usually present. 

TrcatmcnL This is described on p. 169. 

Syphilis of the Larynx 

Etiology. Laryngeal syphilis is due to infection with the Treponema 
pallidum. 

Pathology. Congenital ryphilit: A catarrhal syphilitic laryngitis 
may occur in infanQr, or a gumma may develop about tte age of puberty . 
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Acquired syphilis : Lesions may occur during the secondary stage, such 
as patchy hypertemia of the cords, with formation of mucous spots. 
In tertiary syphilis, the lesions include infiltration, serpiginous ulcera- 
tion, gumma formation or stenosis of the larynx. The anterior part of 
the larynx is more commonly affected than the posterior. 

Clinical Findings. There is usually no pain and no cough, but the 
voice is hoarse or raucous. Stridor is indicative of stenosis, due to 
contraction of fibrous tissue. 

Differentia] Diagnosis. This is as for tuberculous laryngitis. The 
diagnosis is established by tlie laryngoscopic appearances, the 
Wasserraann reaction and the response to treatment. 

Treatment. A full course of anti-syphilitic treatment is required 
(see p. 600). Caution must be exercised in the administration of iodides, 
as oedema of tlie larynx may ensue. 

Tumours of the Larynx 

These may be simple or malignant. 

Simple Tumours 

These include : Papilloma, fibroma, “ singer’s nodule ” (kerato- 
derma), angioma and degeneration cysts. 

Pathology. Innocent tumours often grow from the vocal cords, at 
the junction of the anterior and middle thirds of tlie cord. A papilloma 
is frequently pedunculated. 

Cl^cal Findings. The patient may have no symptoms, but if the 
tumour is growing from a vocal cord there is usually hoarseness, and 
there may be some stridor. An angioma may give rise to hamoptysis. 

Differential Diagnosis. This is made by laryngoscopic examination 
and the microscopical appearances of the tumour, after removal. 

Treatment, This ts surgfeaL 

Malignant Tumours 

Pathology. Intrinsic growths occur in the larynx. Tlie commonest 
variety is the epithelioma. This moy be s sessile tumour on a vocal 
cord, or an infiltration of the tissues of the cord. It may occur in other 
sites, such as the ventricular fold or the posterior commissure. Ex- 
trinsic growths may be found in the epiglottis or around the cricoid 
cartilage. Cordal carcinoma is very rare in women, and W’hen extrinsic 
laryngeal carcinoma appears in women it is nearly always situated 
centrally. Secondary deposits in the cervical lymph nodes occur 
comparatively late in cases of intrinsic laryngeal carcinoma, but early 
in extrinsic growths. Sphcroidal-ccllcd carcinoma and sarcoma are 
both rarely seen. 

Clinical Findings. Tlie patient is usually a male over the nge of 40. 
Ue first complains of hoarseness or of weakness of the voice, often 
thought to be due to a cold, but wliich persists despite treatment. 
Later, there is pain, especially on swallowing, and p^og^css^^'c deteriora- 
tion of health, due to cachexia from tl»c growth. 

On Examination : The growth is seen on laryngoscopic examination. 
Later, secondary deposits occur in Uic ccr\’ical lymph nodes, and second- 

sumfoirt’* vmcnik. t 
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aiy infection of the growth may give rise to cervical cellulitis or abscess 
formation. 

Differential Diagnosis. This can only be carried out by an expert 
laryngologist. 

Treatment. This is surgical, or by X-rays or radium. 

(Edema of the Larynx 

Definition. Swelling of the larynx, due to exudation of fluid. 
Etiology. (Edema of the larj'nx may be inflammatory or non- 
inflammatory. Injlammaiory oedema. This may occur in association 
with acute catarrhal laryngitis, septic pharyngitis, cellulitis of the neck 
(Ludmg’s angina), erysipelas of the face and neck, ulceration of the 
larynx due to syphilis or tuberculosis, or rarely as a complication of 
diphtheria, scarlet fever, typhoid fever, etc. 

Hon-injlammaloty oedema. This may be a manifestation of angio- 
neurotic osdema, or be associated with cardiac or renal disease, or it may 
result from hypersensitivencss to drugs, such as iodides. 

Pathology. The swelling affects chiefly the aryteno-cpiglottidean 
folds, the vocal cords being only slightly involved owing to the tense 
attachment of their mucous membrane. The epiglottis and subglottic 
region of the larynx may be very swollen. 

Clinical Findings. The patient is often a child, who is suddenly 
seized with dyspneea and symptoms of asphyxiation. There is a hoarse 
cry and inspiratory stridor. The swollen epiglottis can usually be seen 
on oral examination. 

Treatment, If the swelling is due to angio-neurotic cedema, a 
subcutaneous injection of 0-5 to 1 ml. of inject, adrenaline (B.P.) 1 
1,000 should be given immediately, and a spray may be used in an 
atomiser containing neb. isoprcnal. (B.P.C.). If the oedema is due to 
other causes, the immediate treatment consists in giving ice to suck, the 
application of ice-cold compresses to the neck, and scarification of the 
cedematous epiglottis with a curved guarded bistoury’, after cocainisa- 
tion. In very severe cases tracheostomy may be necessary. In cases 
due to iodide idiosjTicrasy relief may usually be obtained by giring sod. 
bicarb. 60 gr. (4 G.) t.d.s., and by omitting the iodides. 

Croup 

Definition. A crowing fonn of respiration met with in infants and 
yormg children. 

Etiology. The following varieties may be distingubhed : — 

1. Jnfiammaiory : Laryngitb stridulosa. Membranous laryngi^ 
(diphtheritic and non-diphtheritic). Simple acute laryngitb. 
Whooping-cough. 

2. Rejlex : Laryngbmus stridulus. Croup associated with enlarged 
tonsUs and adenoid, with dentition, tetany and rickets. 

8. Mechanical: Infantile laryngeal stridor. Laryngeal polyp** 
Foreign bodies in the larynx. Pressure of an enlarged thymus upon 
the trachea. 

Certain of tliese varieties will be briefly described. 
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Laryi^itis Stridulosa 

Clinical Findings. This is an affection of young cliildren. The 
symptoms of a cold are usually present, with a cough and perhaps some 
hoarseness during the day. The breathing is easy when the child goes 
to bed, but he wakes up during the night with an attack of “ croup,’* 
characterised by cough, inspiratory stridor and cyanosis. This usually 
passes off in from a few minutes to half an hour, when the child falls to 
sleep again. 

Prognosis. The condition may be alarming, but is not fatal. 

Treatment. If the attack does not rapidly subside the child should 
be put in a hot bath. A steam inhalation hot, but not boiling, 
water should also be given (see p. 127) or the nose and pharynx sprayed 
with neb. isoprenal. (B.P.C.). If these measures do not afford relief, 
an emetic dose of tnc. ipecac, should be given, such as 120 m. (8 ml.) for 
a child of 6 years. Subsequently if the tonsils and adenoids are enlarged, 
they should be removed. 

Laryngismus Stridulus 
{Spasmophilia. Breath-holding Attacks) 

Etiology. This variety of croup may be a manifestation of tetany. 
It is considered by some to be analogous to asthma, and is often associ- 
ated with rickets, enlarged tonsils or dentition. 

Pathology. There is laryngeal spasm, but no infiammation. 

Clinical Findings. The patient is usually an infant, who is suddenly 
seized during the night with an attack of laryngeal spasm. After some 
struggling the vocal cords relax and the air enters with a crowing sound. 
Carpo-pedal spasm may be present during the attack. 

Prognosis. Death may occur during the attack. 

Treatment. During the attack i The tongue should be pulled 
forward by passing the finger behind it and cold water sprinkled over 
the head and chest. If this fails, a little chloroform placed over the 
mouth on lint may cause the child to inhale. After ike attack : The 
blood calcium should be estimated, and if low, calcium lactate given by 
mouth in doses of 1 gr. (60 mg.) t.d.s. to a cliild of 1 year. Rickets 
should be treated if present, and enlarged tonsils and adenoids should 
be removed. 

Infantile Laryngeal Stridor 

This is due to a congenital deformity of the larynx, in which the 
orifice is unduly small. It disappears as the child grows. 

Laryngeal Paralysis 

Introductory. The vocal cords arc adducted on phonation, and 
abducted with inspiration. These movements are clfected by intrinsic 
muscles. The adductor group includes the lateral cricoarytenoid 
muscles, the transverse arytenoid and the lateral part of the thyro- 
arytenoid muscles. The abductors arc the posterior cricoarytenoid 
muscles. The cricothyroid muscles oho help to render the cords taut. 

Adduction is a specinlisetl movement, controlled by a cortical centre. 
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Abduction is mechanical, and regulated by a centre in the medulla. In 
functional paralysis adduction is affected, whereas in organic disease 
abduction is first lost. Semon^s law states that in a progressive organic 
lesion the intrinsic laryngeal muscles are affected in tlie following order : 
Abductors, tensors and adductors. 

The nervous path consists of a centre in the third frontal gyrus 
of the brain, and this is bilateral. Thence upper motor neurones pass 
in the internal capsule to the lower motor neurone centre in the medulla 
(X and XI cranial nerve nuclei). The lower motor neurones run in the 
vagus, the superior laryngeal branch of which supplies the cricothyroid 
muscle, and the recurrent laryngeal branch innervates the other intrinsic 
muscles (the lateral and posterior cricoarytenoids, the transverse aryte- 
noid and the thyroarytenoids). 

Functional Aphonia 

Etiology. Functional aphonia occurs in association with hysteria, 
shell-shock, debility, or at times with pulmonary tuberculosis. 

Clinical Findings. The patient speaks in a whisper, but can cough 
normally. There is no dyspnoea. 

Laryngoscopic Examinaitan : The cords appear normal at rest, but 
on phonation adduction is Incomplete. Abduction is normal with 
inspiration. 

Treatment. The general condition ofthe patient should be improved 
with a tonic such as syrup glycerophospb. co. (B.P.C.) 60 m. (4 ml.) 
t.d.s. The voice may sometimes be immediately restored by local 
intralaryngeal faraclic stimulation, or by firm depression of the tongue 
with the middle finger of the right hand, while the patient is told to 
cough and fimsh the cough on the sound ** Ah.” Suggestion is of great 
value in some cases. The aphonia, however, often recurs. 

Organic Laryngeal Paralysis 

Etiology. The lesion may be in the brain, medulla oblongata, vagus, 
superior larjmgeal or recurrent laryngeal nerve, or there may be a local 
larjTigeal lesion, such as ankylosis of the arytenoid cartilage. A cerebral 
lesion: This must be bilateral to paralyse the vocal cords, for stimulation 
of one centre causes adduction of both cords. It is therefore very rare. A 
nuclear lesion : Involv'ement of the nuclei of the X and XI cranial 
nerves results in homolateral cord paralysis. The chief causes are tabes 
dorsalis, a gumma, a hjemoixhage, a new grow’th, multiple sclerosis, 
syringomyelia, amyotrophic lateral sclerosis, poliomyelitis, and labio- 
glosso-pharyngeal paralj'sis. These lesions are often bilateral. The 
vagus : This may be involved in a fracture or tumour of the base of the 
skull or by pachymeningitis or neuritis. The superior laryngeal nerve : 
This is rarely affected, but it may be compressed by enlarged cervical 
lymph nodes, or damaged by trauma or by diphtheritic neuritis. Such 
a lesion causes loss of tension in the vocal cords. The recurrent laryngeal 
nerve : This may be compressed by an aneurysm, lymph nodes in the 
neck, a thyroid tumour, carcinoma of the cesophagus, chronic apical 
pleurisy especially on the right side, a dilated left atrium in mitral 
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stenosis, bronchial carcinoma, a mediastinBl tumour, cervical or media- 
stinal abscess, and a pericardial or pleural effusion. It may also be 
affected by neuritis due to such causes as cold, diphtheria, alcohol, 
arsenic or lead. It may be injured at an operation. The following 
varieties of organic paralysis may be due to any of the causes given 
above. 

Unilateral Abductor Paralysis 

Clinical Findings. There is no cough, the voice is normal or hoarse, 
and there may be some dyspnoea on exertion. 

Laryngoscopic Examination : The cord lies near the mid-line at rest, 
it does not abduct on inspiration, but on phonation the cords meet. 

Total Paralysis of One Cord 

Clinical Findings. The voice may be low and hoarse, but there is 
no cough and usually no dyspnoea. 

Laryngoscopic Examination : The cord is in the ** cadaveric *’ 
position, mid-way between adduction and abduction. It does not 
move on phonation or on inspiration. On phonation the sound 
cord comes across the mid-line to meet the paralysed one. 

Bilateral Abductor Paralysis 

Clinical Findings. The voice is practically normal, but there is 
inspiratory stridor. 

Laryngoscopic Examination : Both cords at rest lie near the mid- 
line. They adduct on phonation, but there is no abduction on 
inspiration. Tracheostomy may be required to relieve the dyspnoea. 

Bilateral Complete Paralysis 

Clinical Findings. The patient can only whisper, but stridor is not 
present. 

Laryngoscopic Examination : BoUi cords are in tiie “cadaveric” 
position, and they arc immobile on phonation and on inspiration. 


THE TRACHEA 
Tracheitis 

Etiology. Tracheitis may be acute or chronic. Acute tracheitis. 
This is usually bacterial in origin, occurring either with a cold, whicli 
extends to the large bronchi, or in association with whooping-cough or 
influenza. It may also be met with in measles, diphtlicrin or typhoid 
fever. Inhalation of irritants, such ns poison gases or steam, is n 
causative factor in some cases. Chronic tracheitis. This may follow 
acute tracheitis, or be due to chronic irritation from smoking. It may 
be secondary to chronic inflammation of tlie nose or larj’nx, or to a 
local lesion in the trachea, such as a tumour or gumma. 

Pathology. The inflammatory changes vary in degree from tlic 
vascular engorgement excmpliftetl by the ** pink ” trachea of influenza, 
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to membrane formation with sloughing as may occur in diphtheria or 
gas poisoning. 

Clinical Findings. In acute tracheitis the patient complains of a 
sense of soreness under the sternum, but the symptoms of the associated 
laryngitis and bronchitis are usually more noticeable. 

Treatment. In the acute stages the patient should be kept in a 
warm room, and if there is fever be should be in bed. Counter-irritants 
should be applied over the upper part of the sternum and lower part of 
the neck, such as lin. camphone (B.P.). A sedative cough mixture 
should be given, such as Tnc. opii camph. 30 ra. (2 ml.), liq. aramon. 
acetat. 60 m. (4 ml.), syrup, pnini serotin. 30 m. (2 ml.), aq. chlorof. 
ad i fl. oz. (15 ml.). J fl. oz. (15 ml.) t.d.s. A steam inhalation contain- 
ing tnc. benzoin, co, 60 m. (4 ml.) in a pint (COO ml.) of steaming water, 
at a temperature of 165® P, (73*8® C.), should be used 2 or 3 times a day. 

Tracheal Obstruction 

Etiolc^y. The obstruction may be due to causes in the lumen of 
the trachea, in the wall or outside the wall. 

1. In the lumen : This may result from an inhaled foreign body, or 
from a pedunculated tumour, sudj as a papilloma. 

2. In the trail : Obstruction may be caused by cicatrisation of a 
wound or tracheostomy scar, or by fibrosis following the inhalation of 
severe irritants. Syphilis, leprosy, scleroma and secondary malignant 
deposits are rare causes of obstruction. 

8. Outside the xBoil : Obstruction may result from pressure due to an 
enlarged thyroid (" scabbard ” trachea), enlarged cervical lymph nodes, 
especially if affected by malignant growths or Hodgkin’s disease, an 
aneurj’sm, an enlarged th^Tnus or a mediastinal tumour. 

Clinic^ Findings. These vary with the degree of obstruction and 
the suddenness of its onset. The most noticeable symptoms are dyspncea 
and tracheal stridor. Pressure from an enlai^ed thymus in infants, 
resulting in tracheal stridor, is very liable to be mistaken for croup 
due to larjT^eal obstruction. The dyspncea is often relieved by 
leaning the infant forward. The temperature is normal, and the 
cyanosis and dyspnoea may improve markedly from time to time. 
A foreign body which has passed through the larynx often gives rise 
to very slight sj'mptoms when It is in the trachea, end it usually rapidly 
passes into a bronchus. In slowly developing obstruction the stridor 
is often heard first when the patient is asleep. ^Vhen the obstruction 
is severe, respiratory excursions of the larynx are obvious, and the 
accessory respiratory muscles are in action. 

Treatment. This varies with Uie cause of the obstruction. Trache- 
ostomy must not be performed in cases of th\Tnic stridor, as it will only 
precipitate death. The possibility of X-ray treatment should be 
considcTttl, and the baby must ztot be allowed to lie down. Foreign 
bodies in some cases can be located by X-ray examination and removed 
with a bronchoscope- In organic stenosis in the cervical portion of the 
trachea, it may be possible to relics'cthc dj-spncca by a low tracheostomy. 
Usually nothing can be done to relies'c obstruction in the mediastinum 
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due to external pressure, unless there is a tumour which can be removed 
by operation. 

Tracheal Diverticula 

Tracheal widening, with protrusion of its mucous membrane between 
the rings, is a rare condition, revealed at times by endoscopy or by 
Lipiodol examination. 


THE BRONCHI 
Acute Bronchitis 

The following varieties are described : Tracheobronchitis, sup- 
purative and fibrinous bronchitis. 

Acute Tracheobronchitis 

Definition. Acute inflammation of the larger bronchial tubes, 
usually associated with tracheitis. 

Etiology. Primary cases : The exciting organisms arc most often 
the Streptococcus pueumonice (pneumococcus) and the Heemophilus 
injluenzce. Less often the organisms found are staphylococci, strepto- 
cocci, Klebsiella pneumoniae (Friedlanderis baciI]us)And virus infections, 
moniliasis and trichiniasis. Inhalation of dust and chemical irritants 
may also cause acute bronchitis. Predisposing causes: 1. Age : Childhood 
and late adult life. 2. Sex : Males predominate. 8. Climate : Damp nnd 
wet. 4. Season: Autiunn and winter. 5, Heredity: There is often a 
hereditary factor. 

Secondary cases : Acute catarrhal bronchitis may occur as a com- 
plication in such diseases as measles, whooping-cough, influen 2 ui, typhoid 
fever, diphtheria, nephritis, pulmonary tuberculosis, malaria, etc. 

Pathology. The lower part of the trachea and the main bronchi are 
affected. The mucous membrane is hypenemic in the early stages, with 
little secretion; later a thin mucous exudate appears which becomes 
muco-purulent, and finally ceases. 

Clinical Findings. The patient is taken ill with a cold, which passes 
dow’n to the chest. There is malaise, with perhaps headache and 
shivering as the temperature rises. A sense of rawness may be felt 
under the sternum, or in the second and third intercostal spaces near the 
sternum. A dry cough causes pain in the chest, which disappears 
as the secretion forms and is expectorated. 

On Examination : The temperature may be raised to 100* or 101* 
F., (37‘8* or 38*3* C.), the respiration may be slightly increased to 18 
or 20, and tlic pulse is also somewhat frequent, 00 to 100. The chest. 
Inspection : Movement is good and equal. Palpation : Rhonchal 
fremitus may be present on both sides ; tactile fremitus is normal. 
Percussion : The note is norma!. Auscultation : The breath sounds 
arc harsh or they may be almost obscured by sonorous or sibilant rhon- 
chi. As the secretion loosens, bubbling rales may be heard. Vocal 
resonance is normal. The sputum is scanty and tenacious at first ; 
later it increases and is more pundent. 

Dlfrrixntial Diagnosis. There is usually no difBculty in the diagnosis. 
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either of the primary or secondary cases. The sputum should he 
examined and the lungs X-rayed to exclude the possibility of tuber- 
culosis. 

Course and Complications. The disease usually pursues a course 
lasting 2 to 3 weeks, the temperature falling to normal in a week or so. 
Chronic bronchitis may ensue as a sequela. 

Prognosis. This is good, unless tl»e patient is very young or verj* 
old, when the disease may prove fatal. 

Treatment. The patient should be kept in bed in a warm and 
moist atmosphere, the temperature being maintained between 60® and 
65® F. (15-5® and 18-3® C.) day and night, and a steam kettle used. In 
severe cases antibiotics should be given without awaiting the result of 
sputum culture. Benzylpenicillin, 1 million units (600 mg.), should be 
injected intramuscularly everj' 12 hours. Alternatively tetracycline 
(Achromycin) can be given by mouth, beginning with 1 G. (4 capsules), 
and followed for 2 days by 0*5 G. six-hourly, and then 0*25 G. six-hourly 
for about 5 days. During the drj' stage a steam inhalation may be used, 
such as 01. pini 10 m, (0-6 ml-), mag. carb. lev. 10 gr. (0*0 G.), aq. ad 
120 m. (8 ml.). 120 m. (8 ml.) in a pint (600 ml.) of steaming water at 
165® F. (73*8® C.). The vapour to be inhaled from a Nelson’s inhaler for 
five minutes night and morning. For an irritating dry cough syrup 
codein. phosphat. (B.P.C.) may be given in doses of 30 to 60 m. (2 to 
4 ml.) t.i.d. Bronchial spasm may be relieved by the methods recom- 
mended for an attack of asthma. Sleep may be induced by the use of 
some preparation such as Seconal, gr. (0*1 G.) capsule, one or two, or in 
some adult cases pulv. ipecac, et opii 10 gr. (0*6 G.). The bowels should 
be opened daily with a saline, such as mag. sulph. 60 to 120 gr. (4 to 8 G.) 
mam. During the febrile stage the diet should be liquid or semi-solid. 
As the secretion loosens and the cough becomes easier, a stimulant 
expectorant should be given, such as Ammon, carb. 3 gr. (0-2 G.), tnc. 
sciils 5 m. (0'3 ml.), sp. chlorof, 7 ra. (0*45 ml.), infus. senegs rec. ^ 1 fl- 
oz. (SO mL). 1 fl. oz, (30 ml.) t,d.s. IT there are signs of dilatation of the 
right side of the heart cardiac and re^iralory stimulants shoiild be given, 
such as digoxin 0-5 mg. in 1 ml. 70% alcohol diluted with 9 ml. normal 
saline, injected intravenously, slowly, or nikethamide (Coramine) 2 ml. 
six-hourly subcutaneously. In a severe case 10 ml. of nikethamide may 
be injected intravenously. If possibly a period of convalescence should 
be arranged in a warmer climate. 

Capillary Bronchitis 

This variety of acute bronchiolitis is often indistinguishable from 
bronchopneumonia. It may be associated with influenza, measles or 
scarlet fever. Bronchiolitts fibrosa obliterans may develop later, nodules 
of fibrous tissue replacing destroyed bronchioles. The X-ray findings 
resemble those of acinonodular tuberculosis. 

Acute Suppurative Bronchitis 

An epidemic of acute suppurative bronchitis occurred in the 
of 191C-17, but the disease is seldom, if ever, met with now. The 
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patient is extremely cyanosed and dyspnceic, the sputum being thick 
and copious. The prognosis is very poor. 

Acute Fibrinous Bronchitis 

Some authorities regard this as a form of acute tracheobronchitis in 
which fibrinous casts form in the bronchial tree and are expectorated 
from time to time. The casts can be detected by floating the sputum 
in water. Attacks are liable to recur. Steam inhalations should be 
given, and benzylpenicillin, 1 million units (600 mg.), injected intra- 
muscularly every 12 hours. 

Chronic Bronchitis 

Definition. Chronic bronchial inflammation. 

Etiology. Chronic bronchitis may be a recurrent hibernal sequela 
of an acute attack of bronchitis which was not efficiently treated, or it 
may start insidiously. The organisms most commonly found in the 
sputum are the pneumococcus, H. injiu^nzcs^ Staphylococcus aureus, 
Streptococcus hcemolyticus and Klebsiella pneumomce (Friedlander’s 
bacillus), any of which may be pathogenic. Tuberculous bronchitis is 
described on p. 109. In some instances chronic bronchitis is secondary to 
cardiac or renal disease, or to infection in the naso-pharynx or cranial 
sinuses. Predisposing causes: 1. Age : Usually over 40. 2. Sex : I^fales 
predominate. 8. Climate: Damp and fog. 4. Season; Late autumn, 
winter and spring. 5. Habits : Cigarette smoking. G. Dusty occupations. 
The professional classes are the least affected, the unskilled workers the 
most. 

Patliology. In the early stages there is hypertrophy of the goblet 
cells in the bronchioles and of the mucous glands in the bronchi. The 
ducts of the mucous glands dilate. Later, various changes occur, such 
as purulent bronchiolitis, minute abscess formation, obliteration of 
bronchioles, dilatation of other bronchioles, and small areas of collapse 
and of emphysema. 

Clinical Findings. The patient is often an adult male, over the age 
of 40, who gives a history of recurrent bronchitis every winter. He 
complains of cough, shortness of breath, and expectoration. 

On Exaynination t There is often slight cyanosis of the face, and 
the fingers may be clubbed. The chest. Inspection : Movement is 
restricted, especially if there is emphysema. Palpation : lUionchal 
fremitus may be present and tactile fremitus diminished. Percussion : 
The note is hyperresonant, and the area of cardiac and hepatic 
dulness is often encroached on by the emphysematous lung. Ausculta- 
tion ; The breath sounds are harsh or weak, and expiration is usually 
prolonged. Scattered rhonchi or r&lcs may be heard. In some cases 
the adventitious sounds are only audible when the patient lies down, 
or after exertion. Tlie vocal resonance is either normal or diminished. 
Right-sided cardiac dilatation may be present. Cough syncope may 
occur causing temporarj’ loss of consciousness. This is due to cerebral 
anoxia, resulting from the strain of cougliing raising the intrathoracic 
pressure. Tlus reduces the return of blood to the heart, and the cardiac 
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output and blood pt^c faU. The ^utum : JWs -y ^ 

und in the ““'“ea is due to bToncliial spasm, sputam 

mucmd or purulent The hy^Peeee ’ ^ ,osent from time 

flow rate. Bronchography shows some abnormality in 80 /„ 

changes including abnormai variation of the f ’^^rticula’^and 

tion, localised beaded bronchial ddatation, bronchial dl 

poor flUing of the smaller bronchi. difliclilty. 

Differential Diagnosis. This usually . u„d 

Tuberculosis should be excluded by an X-ray and ®P“^ 
a bronchoBram may be roquiied in doubtful casm »f 
Early hypertensive left-sided cardiac failure may be mistaken 

chronic bronchitis. ... --«onal 

Course and Complications. The course is pro^sivc. ^nth 
intensification. In the early stages the h'on'^hitis is only p^» 
the winter; later it persUts, to a milder degiw. ‘'““f * “ ^ totion 
CompUcations indude emphysema, astlima, 1 * wgania 

of the heart, confusion and coma. Chronic bronchitis mtli '^P ^ 
is sometimes referred to as chronic obstructive broneliopulmonary 

Prognosis. This is usualiy unfavourable especially if the sputum 

""rreataent. If possible, the patient should winter in a milder 
abroad. Any septic focus in the nasopharynx should be remov^ 
England an outdoor occupation, or one involving the mhalation of OT 
or dust, is unsuitable. The patient should give up smoldng, ™d it o^ . 
he should diet to reduce weight. If the sputum is difficult to bnng F. 
the hot-water medicine is helpful. This contains Sod. cHond. a g • 
(0*2 G.), sod. bicarb. 5 gr, (0*3 G.), sp. chlorof. 5 m. (0*3 ml.), aq. 
dest. ad 1 fl. oz. (30 ml.). 1 fl. oz. (30 ml.) in 1 fl. oz. (30 of 
water on rising, and repeated during tbe day if required, 
sputum is purulent ampicillin (Penbritin) 250 mg. capsules s o 
given, 4 capsules C-bourly for at least 7 days. The sputum s 
be mucoid. It it is stiU purulent the ampicillin should be given 
another 7 days. If it is still purulent the treatment has f^ed. n 
sputum is mucoid the treatment can be repeated later if the sp 
b^mes purulent again. ...ndics 

If the disease is complicated by bronchial spasm, 
should be given, as for asthma, and if there is bronchiecta^, 
postural drainage should be encouraged, with expiratory brea 
exercises. 

Chronic Obstructive Brondutis 

This has been defined as “ chronic bronchitis in wWch th^ 
persistent, widespread narrowing of the intra-pulmon^ °“^2’the 
feast on expiration, causing increased resistance to air-Uow. 
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main cause of dyspnoea in chronic bronchitis. The change in obstructive 
ainv'ay disease is only partially reversible. In some cases casts can be 
washed out by bronchial lavage. 

Chronic Suppurative Bronchitis 

In this variety of chronic bronchitis the bronchial secretion is 
retained for a time in some of the bronchi and becomes offensive. It 
may give rise to periodical unexplained rises of temperature, and 
resemble the early stages of bronchiectasis. 

Chronic Fibrinous Bronchitis 

The patient, who is a sufferer from chronic bronchitis, may from 
time to time have an attack of dyspnoea or a sense of constriction in 
the chest, which is relieved by the expectoration of a fibrinous bronchial 
cast. 

Bronchiectasis 

Definition. Dilatation of the bronchi. 

Etiology. There are three main etiological factors : 1. MecAantcal. 
Collapse of a bronchus, cither by partial obstruction from within or by 
pressure from without, causes a fall of the intrapleural pressure widi 
secondary dilatation of the adjacent bronclu, resulting in bronchi- 
ectasis. The causes include inhalation of a foreign body. Pressure of an 
aneurysm, tumour or calcified tuberculous lymph nodes may also cause 
collapse. Pulmonary fibrosis associated with pleural adhesions may by 
traction lead to bronchial dilatation. This may follow pneumonia or 
bronchopneumonia, syphilis or tuberculosis of the lungs, or be secondary 
to chronic pleurisy or penetrating chest wounds. 

2. Infective. The bronchial wall may be weakened by chronic 
intrabronchial suppuration, and this, together with a persistent cough, 
may lead to bronchiectasis. It may thus be associated with the inhala- 
tion of septic matter into the bronchi, with chronic suppurative 
bronchitis and with lung abscess. Factors 1 and 2 are often combined 
but infection is the more important. 

3. Congenital. This may be an error of development or due to 
atelectasis at birth. In Kartagener’s syndrome there is congenital 
dextrocardia and absent or incomplete development of the frontal 
sinuses. Bronchiectasis associated with fibrocj’stic disease of the 
pancreas has been described on p. 73. 

Pathology. The bronchial dilatation may be; 1. Cylindrical, 
tuhnlar or raMail. This dilatation is uniform or narrower at its termina- 
tion. 2. Fusiform or glove-Jinger. The dilatation is wider at its 
termination. This occurs especially in a collapsed lung. 8 . Saccular 
or globular. This resembles a bunch of grapes. 4. Moniliform or head-like. 
This suggests strung beads. The left lower lobe is most often affected. 

Clinical Findings. The patient is usually a child or a young adult, 
although bronchiectasis may exist in elderly patients who are considered 
to be suHering from chronic bronchitis. There may be a histor>' of some 
antecedent causative condition such os pneumonia or broncliopneumonia 
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The patient notices 6rst that he has a cough, and the sputum may 
contain small amounts of offensive material, or it may be noticed that 
the breath is offensive after coughmg, or that the sputum or cough is 
influenced by change of posture. This probably represents a pre- 
bronchiectatic stage, in -winch a bronchogram may reveal no abnormality. 
The amount of sputum gradually increases and is more persistently 
offensive. In other cases periodical unexplained rises of temperature 
with bronchitis may be the only symptom, or there may be recurring 
hsemoptysis, without any other symptoms {forme hemoptoique siche). 
In an established case the patient may say that life is unbearable owing 
to the amount of sputum and its horrible odour. Such cases are rare 
now. 

On Examination : In an early case. The characteristic signs are the 
offensive nature of the sputum or of the breath, but both of these may 
be absent. The chest. There may be slight dulness at one base with 
weaker breath sounds and a few persistent rales. In an established case. 
There is usually evidence of toxxmia, as shown by wasting, or stunted 
growth in a child, cyanosis and dubbing of the fingers and toes. The 
chest. The signs are those of fibrosis and excavation. Inspection : Move- 
ment may be less on the affected side. Palpation : Vocal fremitus is 
diminished, usually over the affected area. The cardiac apex may be dis- 
placed to the side of the lesion. Auscultation : The air entry is usually 
weak over the bronchiectatic area, and some leathery, creaking or fibroid 
riles may be heard. If there ts a cavity which is comparatively empty 
and in communication -with a bronchus, the breathing may be bronchial 
or cavernous, with bronchophony and whispering pectoriloquy. Coarse 
riles may be heard. If the cavity is full there is dulness, -with weak 
breath sounds and diminished voice conduction. The sputum : Expec- 
toration is affected by change of posture. Thus it may come up chiefly 
on rising in the morning or on lying down at night. It is offensive- 
pie amount may vary from about 1 to 20 fl. oz. (80 to 600 ml.) or more 
in the 24 hours. On standing in a conical vessel it may settle into three 
Jayer^ frothy abovfv ^hid m the centre and a deposit be/ow. In the 
deposit the evil-smelling Eittriefa's plugs may be found. Frequently 
the sputum is uniformly thick greenish pus. The H. influenzee is often 
found in the sputum. Haunoptysis may occur from time to time. The 
temperature chart may show rises corresponding with periods of reten- 
tion of secretion, and falls when the expectoration is more profuse. A 
direct X.*ray of the lungs may afford some suggestion of dilatation of 
brondii, which may be confinned by tomography, but an X-ray after 
intratracheal injection of iodised oil will reveal the outUne of the bronchi 
and thus establish the diagnosis. 

Differential Diagnosis. The diagnosis usually lies between a 
condition of suppurative bronchitis, interlobar empyema, a lung 
abscess, congenital cj-stic disease of the lungs, bronchial carcinoma 
or pulmonary tuberculosis and various causes of recurrent pjTcxia. 
The bronchogram enables the diagnosis of brondiicctasis to be 
mode. 

Course and Complications. The course is usually progressive for a 
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time and then a stationary stage is reached. There is a great tendency 
for the other lung to become similarly affected. Complications include 
septicicmia, amyloid disease, cerebral or spinal cord abscess, empyema, 
pyopneumothorax, suppurative pericarditis or gangrene of the lung. 

Prognosis, This has been much improved by antibiotic treatment, 
but if the disease is firmly established and widespread the outlook is 
very grave. 

Treatment. Prophylactic : Breathing exercises to expand the base 
of the lung should be carried out during convalescence in every case 
of pneumonia, bronchopneumonia or empyema. Great care should be 
taken in operations on the nose and throat to prevent the inhalation of 
tissue from the operation site. 

Curative: Cases should be diagnosed early and medical treatment 
instituted at once, thus avoiding the necessity for surgical operations. 
Postural drainage, as described bdow, should first be tried. The 
sensitivity of the predominating organisms in the sputum should be 
determined and periodical courses of the appropriate antibiotic given for 
2 to 8 weeks. Postural drainage carried out regularly for half an hour 
2 or 8 times a day may keep the bronchi dry. The patient must be 
prepared to continue postural drainage indefinitely. It can be carried 
out simply by lying face downwards over a stool about 2 feet (60 cm.) 
high, with the ribs clear of the seat of the stool, the head hanging down, 
and the hands on the floor. A basin is put on the floor to receive the 
sputum as the patient breathes deeply and coughs. In more severe 
cases tilting may be required for longer periods or by night as well as by 
day. The correct position can only be determined after studying the 
bronchograras, the object being to ensure that the pus in the affected 
bronchi drains downwards into the trachea. More than one position may 
be required to drain all the affected bronchi. The foot of the bed can 
then be raised on blocks or a special bed used, or more simply a metal 
bed elevator can be employed. The foot of the bed can thus be adjusted 
at different heights. A mixture of creosote and potassium iodide may be 
given if the sputum is offensive such as Pot. iod. 5 gr, (O-S G.), creosot. 

2 m. (0*12 ml.), tnc. quillaiie m. (0*15 ml.), ext. glycyrrhiz. liq. 20 m. 
(1*2 ml.), syr. tolu. SO m. (2 ml.), aq. anisi dost, ad 4 il. oz. (15 ml.). 

\ fl. oz. (15 ml.) ex aq. t.d.s. p.c. In cases of bronchiectasis due to tlie 
inhalation of a solid foreign body, bronchoscopy, with removal of the 
causative object, should be performed if possible. Repeated broncho- 
scopic drainage does not afford much hope of a cure. 

Surgical treatment of bronchiectasis may imply segmental or lobar 
resection or total pneumonectomy. In some cases removal of portions 
of both lungs may be necessary. The number of operations for bron- 
chiectasis is steadily diminishing, owing to improvements in the pro- 
phylaxis and medical treatment of pulmonary diseases. 


Bronchial Diverticula 

Bronchial pouches, resembling tltose described as tracheal diverti- 
cula (see p. 185), are rarely seen. 
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Asthma 

(Spasmodic Asthma) 

Definition. Paroxysmal attacks of dyspnosa, chiefly expiratory in 
nature, associated with bronchial spasm. 

Etiology. The aller^c diathesis is an important factor. Emotional 
factors, an OTcr-anxious parent, domestic unhappiness, worry and 
anxiety may all play their part in inducing an attack. 

Spasm of the bronchi may result from: 1. Emotions, fatigue, or the 
sight of artificial flowers. 2. Reflex stimulation, especially from the nose, 
and at times from the eye, stomach, and intestines. 8. Bronchial 
stimulation from the inhalation of cold air or fog. 4. Injected substances, 
such as acetylcholine or histamine, carried by the blood to the bronchi. 
6. Inlubition of the sympathetic nerve supply, as by endocrine influences. 
6. The effect of the adrenal corticoids is now assuming greater im- 
portance. Ovarian asthma occurs in the premenstrual period, and is 
due to lack of progesterone. 

(Edema of the bronchi may result from : 1. Inhaled allergic sub- 
stances such as pollens, room dust, book dust, orris-root powder, 
animal emanations, flower emanations, drugs, etc. Printers’ asthma 
has been described, due to inhalation of gum acacia in the spray fluid 
used in colour printing. 2. Blood-borne allergic substances such as 
digestive products of foods, espedaUy of eggs, milk, fish, cheese, etc., 
drugs taken by mouth, bacterial products liberated from foci of 
infection, injected serums and skin-testing materials. 

Relaxation of the bronchi may result from t 1. Stimulation of 
the sympathetic nerve supply. 2, Inhalation of substances such as 
stramonium and adrenaline. 8. Blood-borne stimuli such as adrena- 
line which has been injected or ephedrine taken by mouth (see 
Fig. 18). 

Predisposing Causes : 1. Heredity : Asthma often runs in families, 
the allergic diathesis being inherited. 2. Sex: Slales predominate. 
8. Age : Attacks usually start in childhood or early adult life. 

Pathology. During the attari; there may be constriction of the 
bronclual musdes with expiration, and, in addition, hypersemia or 
osdema of the mucous membrane, with an increased output of mucus 
at the end of the attack. The lungs become overdistended as the air 
enters comparatively easily, but is expelled with difficulty. Tliis leads 
to cmphj’semav Patients do sometimes die in an attack of bronchial 
asthma, and on post-mortem examination the bronchi may be filled 
with tenacious exudate. Polyarleritb nodosa is found in some cases. 
There may be secondary empfaj-sema and dilatation of tlie heart. 

Clinical Findings, The patient may give n historj* of eczema in 
childhood, or of a severe attack of bronchitis or bronchopneumonia 
which has l>een followed by asthma. In a typical case the attacks occur 
by night, the patient going to bed apparently well and waking about 
2 o.m. with shortness of brcatli. He sits up in bed or may try to get 
near an open window. There is great distress. Asthma may recur at 
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week-ends. This may be due to uncongenial home surroundings or 
personal relationships. 

On Examination.* During an aUack. The patient usually sits 
forward with the head resting on the hands and the elbows on the knees. 
The face is pale and the expression anxious or alarmed. There may be 
cyanosis of the lips and ears. The breathing is laboured, short and 
jerky, inspiration being followed by very prolonged and feeble expiration. 
The accessory respiratory muscles come into play. The chest. Inspec- 
tion : The movements described above will be noted. Palpation; 
Rhonchal fremitus may be felt. Percussion : The note is hyperresonant 
and the cardiac and liver dulness may be diminished. Auscultation : 
Expiration is prolonged, rather high-pitched and wheezy, and scattered 
rhonchi may be heard. Vocal resonance is usually diminished. The 
pulse is rapid and often weak during the attack. The blood may show 
an eosinophilia, up to 50%. 

The attack usually stops gradually with cough and some expectora- 
tion. In the sputum Curschmann’s spirals may be found, consisting of 
small coiled threads of mucus with leucocytes and eosinophil cells. 
Octahedral Charcot-Leyden crystals, formed of spermin phosphate, may 
also be present in the sputum. The attack may last for 2 hours or 
longer, and the patient remain whee^ for 1 or 2 days. After the attack 
he often falls asleep exhausted. Between the attacks. There may be no 
abnormal signs found in the lungs, but in a long-standing case there 
is usually emphysema and the chest is deformed, the shoulders being 
high and square, and the upper dorsal spine kyphotic. 

Differential Diagnosis. Other types of paroxysmal dyspncca must be 
excluded. Cardiac asthma : There is usually a lesion of the heart 
with or without congestive failure. The breathing tends to be less 
laboured, but more rapid. Renal asthma ; There is usually a history 
of chronic nephritis and the urine contains protein. Bronchial asthmo: 
The patient is a subject of clironic bronchitis and suffers from periodical 
attacks of asthma. Otlier causes of dyspncca, such as an enlarged 
thymus or thyroid,or a loculated spontaneous pneumothorax compressing 
the upper half of tliesound lung when the other one isextensively damaged 
by fibrosis, may closely simulate asthma. 

Course and Complications. The course in adults is usually 
progressive, the attacks becoming more frequent unless some effective 
means arc found for checking tliem. In some cases an attack may last 
for 2 or 8 weeks, a condition designated os the staliLs asthmaitcus. 
In children asthma may cease spontaneously for no apparent reason. 
Complications include emphysema, bronchitis, and dilatation of the 
heart. Subcutaneous emphysema is a rare complication, probably due 
to rupture of distended marginal vesicles. Pulmonary tuberculosis 
may be associated with asthma. Asthmatics arc especially liable to 
anaphylaxis, and serum should not be administered for the treatment 
of other diseases wlhout preliminary dcsensitisation on account of the 
danger of tlie patient passing into status asthmatiais and dying within 
24 hours. 

Prognosis. Death during an attack is not so uncommon as was at 
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one time thought. Asthma tends to shorten life owng to the complica- 
tions, and is a very crippling disability. Death may occur from right 
heart failure, spontaneous pneumothorax, or from suffocation due to 
blockage of the small bronchi by mucus. 

Treatment. During the attack: At the first symptom 2 to 4 m. 
(0'12 to 0*25 ml.) of inject, adrenaline (B.P.) 1 in 1,000 should be injected 
subcutaneously or an isoprenalin. sulpb. (Neo-Epinine) tablet, 20 mg., 
dissolved under the tongue. An oral inhaler may be used, charged with 
an aerosol of isoprenalme, either 0*4 mg. or 0*08 mg. in each dose. 
With some patients a tablet of ephedrine hydrochloride ^ gr. (50 mg.) 
taken by mouth wiU ward off an attack. An inhalation of amyl nitrite 
5 m. (0'3 ml.) from a capsule sometimes gives relief, Otlier methods 
include the intravenous injection of aminophylline 250 mg. to 500 rag. 
in 10 ml. saline slowly, or an aminophylline, 350 mg., suppository per 
rectum. For the milder attacks anytlung which distracts the mind may 
afford relief. Thus one of my patients said to me ** The best cure for 
my asthma is a game of Bridge, especially when I win.” For the status 
a^thmaticue a syringe should be filled with 2 ml. inject, adrenaline (B.P.) 
1 in 1,000 and 0*1 injected subcutaneously every 5 minutes, keeping 
the needle in position ; the attack may be terminated in some cases in 
half an hour by this method. In an elderly male patient with an 
enlarged prostate adrenaline may cause retention of xirine. Some 
patients suffering from the glaius asihmaiicus are not relieved even by 
repeated injections of adrenaline. In these cases oxygen should be pven 
by a plastic mask at the rate of 6 to 9 litres a minute. Morphine or 
pethidine may result in respiratory failure and should not be used. 
Cortiscosteroids should be given in severe cases of asthma, in the form 
of prednisolone, 5 mg. tab., or betamethasone (Betnelan) 0-5 mg. tab., 
two tabs. 6-houTly, with gradual reduction of the dose. A more rapid 
effect can be obtained by the intravenous injection of hydrocortisone 
henusuccinate 100 mg. in 2 ml. Bronchial lavage under general 
anesthesia has also been used. If sleep is prevented by fear of an attack, 
phenobarbitone, J to 1 gr. (SO to 60 mg.), should be given at night. 
Amesec, which contains aminophylline, ephedrine and arajdal, 1 capsule 
at night may also be helpful. A patient taking monoamine-oxidase 
inlubitors must not have injections of adrenaline, noradrenaline, 
amphetamine, or isoprenaline as they raise the noradrenaline store in the 
body and lead to hypertension. These drugs may be given by mouth or 
by inbalation. Betxecn the attacks: In all cases of asthma it is advisable 
to examine the patient, and not merelj'’ his skin reactions. A search 
for a septic focus should first be carried out, with investigations of the 
throat, cranial sinuses and antra, teeth, fsccts and urine. The lungs 
should be examined radiolo^cally to determine the degree of emphysema 
and to exclude tuberculosis. The vital capacity should be estimated. 
This is reduced, as are also the F.E.V., and the peak flow rate. The 
srterid pOj is low. The sputum should be examined for tubercle bacilli 
and for the predominating organisms. IVhen the sensitivity of the 
organism has been determined ttie appropriate antibiotic should be 
given for 1 to 2 weeks. An investigation should be carried out as to the 
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relation of tlic asthma to locality, foods, seasons, animals, flowers, 
plants and injections. The benefit obtained in some cases by a holiday 
in Switzerland or a week-end by the sea may be due rather to the change 
of society than to the change of locality. The cutaneous protein reactions 
should be determined. IMany cases of asthma are due to room dust or 
feathers, and some to face powders and cosmetics. The bedroom should 
be sparsely furnished, wth no carpet, no covering to the chairs, and the 
lightest of curtains. Kapok pillows, bolster and quilt, and a rubber 
mattress should be used. The room should be kept scrupulously free 
from dust with a vacuum cleaner and a damp cloth. 

In premensirual asthma the patient should be given an intramuscular 
injection of 1 ml. of Disecron (progesterone 12-5 mg. and oestradiol 
monobenzoate 2-5 mg.) every other day for 5 doses, beginning 7 days 
before the period is due, and repeated each cycle for a few months. 

In bronchial asthma a course of potassium iodide and stramonium 
should be pven, such as Pot. iod. 3 gr. (0-2 G.), tnc. stramon. 10 m. 
(0‘6 ml.), ext. glycyrrhiz. liq. 20 m. (1*2 ml.), sp. chlorof. 5 m, (0«3 ml.), 
aq. ad 1 fl. oz. (30 ml.). 1 fl. oz, (30 ml.) t.d.s. This should be taken for 
a month and then continued once or twice daily if it affords relief. In 
cases of allergy other than bacterial, it is best, if possible, to avoid the 
substances to which tlie patient is sensitive. Face and talcum powders 
free from orris-root arc obtainable. An enquiry should be made as to 
whether or not the patient is sensitive to aspirin. If lie can take aspirin 
without cardiac disturbance, 1 or 2 tablets at night will sometimes 
prevent an attack. Expiratory breathing exercises are of value in all 
cases of asthma, and a course, as described in the Asthma Research 
Council booklet, should be carried out. No rules can be laid do^vn as 
regards locality for residence, as indi\'iduals vary so much, but many 
asthmatic patients are free from attacks at an altitude of over 4,000 feet 
(1,320 metres). An asthmatic patient who is definitely emphysematous 
will probably be unable to tolerate such an aUilude. 


Broncliial Obstruction 

Etiology. The obstruction may result from causes within the 
bronchi, changes in their w’alls, or pressure from without. 3. Within the 
bronchus : The obstruction may be due to tliick mucus, to an inhaled 
foreign body, to substances entering through a tracheostomy wound, or 
to a lymph node ulcerating through the bronchial wall. 2. In the icalt of 
the bronchus : Tuberculosis or syphilis may cause fibrosis, or a scar may 
result from a foreign body whiti has been reniovctl, or from inhaled 
irritants. Adenoma and bronchial carcinoma are important causes. 
Muscular spasm is a factor causing obstruction in astlima. 3. Outside 
the bronchial xcall : Pressure on the bronchi may be exerted in the 
mediastinum by enlarged lymph nodes, a tumour, an aneurysm, an 
abscess, carcinoma of the oesophagus, or by a pericardial effusion, Intra- 
pulmonarj* tumours or an interlobar effusion may also cause bronchial 
obstruction. 
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Pathology. Bronchial obstruction leads to varying degrees of 
collapse of the pulmonary territory. If the obstruction is due to a sepUc 
foreign body, then bronchitis, bronehopneumonja, bronchiectasis, 
pulmonary abscess, or gangrene may ensue. An inhaled foreign body is 
rather more likely to pass to the right lung than to the left, as the junction 
of the right bronchus with the trachea is slightly wider, and at a less acute 
angle than is that of the left bronchus. 

Clinical Findings. If the patient has inhaled a foreign body, which 
lodges in a bronchus, he usually complains of cough and perliaps a 
little discomfort in the chest. A variable latent period may now 
occur before septic symptoms appear- Often the first symptom noted 
is that the breath is offensive after coughing, and then a little ill-smelling 
sputum is brought up. The patient becomes more acutely ill with 
cough, expectoration and fever. 

On Examination : A small area of dulness and bronchial breathing 
with a few fine rales may be found. The physical signs in any individual 
case vary with the degree of obstruction and the amount of sepsis. Thus 
a foreign body, such as an acorn, may obstruct the orifice of the main 
bronchus going to one lung. The whole lung will then collapse, with con- 
sequent diminution of expansion on that side of the chest, weak or absent 
air entry, increased voice conduction and displacement of the heart to 
the allecled side. In other cases signs of pulmonary abscess or of bronchi- 
ectasis develop. The chest should be X-rayed and in this way a solid 
foreign body may be revealed. A bronchogram will indicate the site 
of bronchial obstruction. If this is intrapulmonary and not due to a 
foreign body, bronchoscopy wil! probably be necessary to decide whether 
the bronchial obstruction is due to on introbronchinl cause, such as a 
primary carcinoma of the bronchus, or to an intrapulmonary but extra- 
bronchial cause, such as a tumour of the lung. 

Differential Diagnosis. There is usually little difficulty in diagnosis 
in cases of an inhaled foreign body. A history of an operation on the 
nose or throat, which is shortly followed by cough with fetid breath 
and offensive sputum, is typical of bronchial obstruction due to an 
inhaled septic foreign body. Bronchial obstruction due to other 
causes is usually diagnosed by means of the investigations detailed 
above. 

Course and CompUcaUons. These vary with the cause, the com- 
plications have been mentioned above. 

Prognosis. A foreign body usually causes little trouble if it is a 
hard object which can be readily removed. The outlook is serious 
with soft and septic foreign bodies. The prognosis is grave with cases 
due to a new growth. 

Treatment. A hard foreign body should be removed with a broncho- 
scope. The treatment of the other varieties should be directed to the 
causative factor. 


Tumours of the Bronchi 

Shnple Tumours. These include adenoma, papilloma, lipoma, 
myxoma, fibroma, chondroma and amyloid deposits. 
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Malignant Tumours. The growth is usually a primary carcinoma. 
Secondary carcinoma may also involve the bronchi. Sarcoma is rare. 

Adenoma of the Bronchus 

Pathology. A small polj'poid tumour arises, usually in mucous 
glands in a main bronchus, but occasionally in a tertiary bronchus. 
It is generally smooth, shiny and very vascular, and the greater 
part of the tumour is situated in the wall of the bronchus, only a small 
portion projecting into the lumen. It was formerly mistaken for 
carcinoma owing to the staining peculiarities of certain of its cells and 
their irregular distribution in the connective tissue. Metastases have 
occasionally been recorded, which suggest the tumour may be potentially 
malignant, hence the alternative name carcinoid bronchial adenoma. 

Clinical Findings. Tlic patient is usually an adult under the age of 
40, It is more common in women. Heemoptysis of varying degree is 
often the earliest sj-mptom. In other cases dry pleurisy, pleural effusion 
or empyema may be first noted. If the tumour causes bronchial 
obstruction there is wheezing, pulmonary collapse, or bronchiectasis. 

Differential Diagnosis. This includes other causes of htemoptysis, 
pulmonary collapse, or bronchiectasis. In cases complicated by pleural 
effusion the underlying cause is likely to be overlooked. A coin-shaped 
lesion, as sho-vvn on tomography, may be due to an adenoma, a 
tuberculoma or to endometriosis. The diagnosis is established by 
microscopical examination of a piece of the tumour removed through a 
bronchoscope. 

Prognosis. Cases diagnosed early can usually be treated success- 
fully. 

Treatment. There is a risk of fatal hcemorrliage if removal is 
attempted by forceps through a bronchoscope or by diathermic coagula- 
tion. Lobectomy is the usual treatment. 

Primary Carcinoma of the Bronchus 

Etiology. The cause is not definitely known, but the incidence of 
carcinoma of the bronchus has greatly increased during the past 20 
years. It is thought that inhalation of irritants is an exciting cause, 
particularly that resulting from cigarette smoking. Statistics indicate 
that there is a grave danger of contracting the disease if an individual 
smokes over 20 cigarettes a day for a period of years. The risk from pipe 
or cigar smoking is considerably less. It has also been shown that the 
sex incidence of broncliial carcinoma in non-smokers is equal. ^Vs 
bronchial carcinoma occurs in non-smokers, smoking cannot be the sole 
cause. The disease is more common in urban than in rural areas, and 
a smoky atmosphere may contain a carcinogenic agent. Ilowcver, the 
death rate from lung cancer in males is tlic highest in the world in Jersey, 
Channel Islands, and more tobacco is smoked per head of population 
llicrc than elsewhere. There is no definite evidence that tar, dust, petrol 
or diesel oil fumes are exciting causes. Other causes which have been 
postulated include arsenic in nickel wxirkers, arsenic administered 
medicinally, mustard-gas poisoning, asbestos, and the fumes connected 
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with coal gas manufacture. The radio-active dust from certmn mines 
is also carcinogenic. The growth may arise in lung scars and in chronic . 
lung cavities. Predisposing causes ! 1. Age : The maximum incidence 
is between 40 and 55 years. 2. Sex ; Moles predominate. 

Pathology. It is now generally agreed that primary carcinoma of 
the lung actually arises in a bronchus from an undifferentiated cell in 
the basal layer of the epithelium. The tumour may be squamous- 
cehed, an adeno-carcinoma or an undifferentiated round-cell, spindle- 
cell or “ oat-cell ” growth. In about 75% of cases the tumour arises 
in a main stem bronchus and is then usually squamous-celled ; the 
remainder originate in the small peripheral bronchi, the squamous- 
celled variety preponderating to a lesser degree. Central necrosis and 
involvement of the pleura or thoracic wall tend to occur in the peripheral 
variety. Tumours situated centrally may rapidly spread to the 
mediastinal tissues, giving rise to a hilar or mediastinal type. In other 
cases diffuse infiltration of lung tissue may occur. 

Clinical Findings. The patient is usually a middle-aged adult who 
has suffered from a smoker’s cough for some years. This may have 
become worse recently. In the early stages he appears in good health. 
Wheezing may be an early symptom. In the peripheral type especially, 
a few streaks of blood or a small clot may be coughed up, or pain in the 
chest may be complained of. When the disease becomes more advanced 
certain clinical types can be recognised, (o) Dependent on the primary 
grwsih, Pulmonary : The chief symptoms are cough, expectoration, 
pain in the chest, and dyspnoea. There is loss of weight, anorexia, 
sweating, and febrile attaclb. In some cases in which infection has 
occurred the onset is acute, resembling influenza, bronchopneumonia or 
lung abscess. 2. Mediastinal : The clinical picture resembles that of 
mediastinal pressiue or of right-sided heart failure. There may be 
dyspncea, a brassy cough, an asthmatoid wheeze, cyanosis, venous 
engorgement, and cedema of the legs. (6) Dependent on the secondary 
deposits. The primary lung tumour remains small and symptomless and 
may not be revealed by X-ray examination. 1. Nereous : Secondary- 
deposits in the brain may suggest a primary cerebral tumour, h®mor- 
rhage or abscess, encephalitis, diabetes insipidus, or meningitis. Pres- 
sure of secondary deposits may also cause brachial or sciatic neuritis. 
2. Osseous .* Pmns in the bones or spontaneous fractures occur in about 
80% of cases. 3. Gasiro-intestinal : Metastases in lymph nodes or in 
the liver may result in prolonged fever, sweating, dysphagia, jaundice, 
h»matemesis or roelaena. 4. Lymphaiic : Enlargement of the supra- 
clavicular, axillary or cervical lymph nodes may suggest Hodgkin’s 
disease. 

Peripheral ncuritic sj-raptoras, swelling of the joints simulating 
rheumatoid arthritis, and pulmonary osteo-arthropathy may appear 
apart from secondary deposits. 

The Pancoasl tumour is the luune applied to an apical or superior 
pulmonary sulcus carcinoma. The characteristic features are pain 
in the region of the scapula and medial side of the arm, with wasting 
of the small muscles of the hand. There is also homolateral cervical 
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sympathetic paralysis characterised by enophtiialmos, a small pupil 
and ptosis (Homer’s syndrome). Dulness is found at the apex of the 
lung and X-ray examination shows a small circumscribed apical opacity 
with destruction of the posterior part of the first three ribs. 

On Examination : In the early stage the patient often looks well 
and no physical signs can usually be found, and in the main stem type, 
before any pulmonary collapse has occurred, X-ray examination of 
the chest is usually negative. Clubbing of the fingers may rapidly 
develop. With a peripherally situated growth X-rays may reveal a 
shadow due to a small area of collapsed lung. With the main stem 
bronchus type the physical signs which develop vary with the degree of 
obstruction present. With partial obstruction there is slight dulness 
and weak air entry over the affected part of the lung. With a ball-valve 
obstniction the percussion note becomes boxy from over-distention of 
the lung, and expiration is prolonged and wheezy. With complete 
obstruction the affected part collapses, w’ith absent breath sounds and 
possibly displacement of the mediastinum to the affected side. Di the 
peripheral type the signs may suggest infiltration, consolidation or 
abscess formation, or they may be those of dry pleurisy or of pleural 
effusion. la the latter case exploration may reveal a serous, hemor- 
rhagic or purulent effusion. Cardiac irregularities may be due to in- 
volvement of the pericardium or heart muscle. With the central type 
the physical signs in the lungs may be very slight, over a root area 
posteriorly. Pressure may cause collapse, often of a lower lobe bronchus 
and further evidence of the mediastinal syndrome may be revealed 
(see p. 218), The barium savallow may show deviation of the msophagus, 
indicating not only mediastinal lymph node involvement, but also 
inoperability. Later, the signs of infection of bronclii, or of spread of 
the growth in the lung, or of raetastases may be found. The mass of 
growtli may extend so that it is palpable above the clavicle, or it may 
ulcerate tlurough the chest wall. The sputum : This may he scanty 
and tenacious, or it may be red, resembling ** red currant ]e!Iy,” or 
darker like “prune juice,” Carcinoma cells have been found in the 
sputum in about C0% of cases by some observers. The blood : In the 
later stages there is a microcytic anaemia. Leucoc3rtosis is not the rule 
unless there is secondary infection. X-ray examination : The shadow 
of the growth is only revealed in a minority of cases. There is more 
often a homogeneous shadow due to on atelectatic area of lung, and 
w’ith infection this may become mottled or show cavity formation. The 
walls of the carity may be thickened and irregular. Tomograms should 
always be taken. The mediastinum may be displaced slightly to the 
affected side and the corresponding diaphragm raised. The picture 
may be obscured by a pleural effusion ; in such instances the fluid 
should be aspirated and replaced by air, when the growth may be re- 
vealed by X-ray examination or by thoracoscopy. A bronchogram 
may then reveal a blocked bronchus. Bronchoscopy : This should 
be ad^dsed in all siispcctcd cases of early carcinoma. In about 25% 
of cases, however, the growth is not visible owing to its peripheral 
distribution. In some cases of peripheral growth thoracotomy may 



150 THE RESPIRATORY SYSTEM 

be necessary to enable a specimen to be removed for microscopical 
examination. 

Differential Diagnosis. This is difficult in the early stages. A 
persistent dry cough or an increase of a chronic cough should not be 
dismissed as of no consequence, and wheezing should not necessarily 
be attributed to asthma. If the symptoms suggest an early lesion, 
bronchoscopy should not be postponed until the devclopmentof advanced 
signs renders radical treatment impossible. The Wassermann reaction 
should be determined to eliminate the possibility of a gumma. The 
satisfactory response to anti-syplulitic treatment in cases which give a 
positive reaction will help to confirm the diagnosis of a gumma. I have 
seen such a case. The presence of tubercle bacilli in the sputum does not 
negative the |)QssiblUty of bronchial carcinoma, as tuberculosis and 
carcinoma may coexist. This also applies to the presence of a lung 
abscess, A mesolhelial mediastinal cyst — the so-called spring-water 
cyst — seen on X-ray examination as a shadow in the right cardio- 
phrenic angle, may be mistaken for a bronchial carcinoma. The chief 
symptoms may be distal, due to secondary deposits, as described above, 
or due to polyneuritis. Glycosuria may be discovered on routine 
examination, caused by secondary deposits in the pancreas. The 
irregular fever may suggest malignant endocarditis or Hodgkin’s 
disease. 

Course and Complications. The coxirse is steadily progressive. 
Secondary deposits are liable to occur in lymph nodes, the liver, the 
kidneys, the adrenals, the brain, the eye (the fundi should always be 
examined), the spinal medidla (cord), and in bones. Complications 
include bronchitis, bronchiectasis, lung abscess and gangrene, pleural 
effusions, and hemoptysis which may be fatal. The growth may directly 
invade the pericardium and atrimn of the heart, resulting in cardiac 
arrhythmia. The carcinoid syndrome (see p, 60) may be associated 
wth an oat-celled bronchial carcinoma. Bronchial carcinoma may also 
be associated with Cuslnng's syndrome, hyponatrsemia, gynsecomastia 
and hypercalcxmia. 

Prognosis. Death usually occurs in 8 to 22 months from the onset 
of symptoms, if surgical removal of the growth is not possible. The 
prognosis after resection is better in undifferentiated carcinoma than in 
oat-celled tumours. In the former 26% may survive for 5 years. If the 
patient continues to smoke after removal of one lung, he may return 
a year or so later with cancer in the other lung. 

Treatment. In early cases, in which there are no secondary deposits, 
the whole lung may be removed by dissection pneumonectomy. An 
early tumour in the lower lobe can at times be removed by lobectomy. 
Contra-indications to pneumonectomy are heart disease, distant 
metastases, enlaiged mediastinal l3unph nodes, recurrent laryngeal nerve 
palsj”, Homer’s sjuidrome, and a h*emorrhagic pleural effusion. Dia- 
phrogmatic paralysis is usually a contra-indication, an inflammatorj’' 
pleural effusion which is not blood-sttuned is not necessarily so, as it may 
be due to infection. An exploratory thoracotomy is indicated in some 
c.ases in wliich the diagnosis or the operability is in doubt. Neither 
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nitrogen mustard nor deep X-ray treatment offer liope of cure. Treat- 
ment in advanced cases is palliative, by sedatives such as diamorphin. 
hydrochlor. J gr. (7*5 mg.) as required, for relief of cough and pain. 
Dyspnoea due to a pleural effusion may be relieved by aspiration. 

Injury to the Bronchi 

Rupture of a bronchus may result from severe external trauma to 
the chest wall, such as in a crushing accident. This is rapidly followed 
by surgical emphysema of the chest and neck, and death usually ensues 
in a short time. 


THE LUNGS 

Congenital Agenesis of a Lung 

Rarely, one lung or a part of a lung is congenitally absent, the other 
lung showing compensatory hypertrophy. The chest appears 
symmetrical and the movement is equal on both sides, but there is 
considerable displacement and rotation of the mediastinum when the 
whole of one lung is absent. The trachea and heart are markedly 
displaced, the breath sounds being audible over the whole chest. Pro- 
vided the patient survives the first year there appears to be no reason 
why the absence of the lung should cause death. 

Other congenital abnormalities may be associated with the absence 
of a lung, such as ectopia of a kidney, an imicomuate uterus, an 
abnormally shaped skull, hypertrophy of adrenal, imperforate anus, etc. 

Sequestration of a Lung 

This is a congenital abnormality in which one or more segments of 
a lung are separated from the surrounding lung tissue. The affected 
portion of the lung has a rudimentary structure, the tissue often being 
undifferentiated. It may be solid or cystic. The sequestrated portion 
is usually supplied by an anomalous artery, arising either from the aorta 
or the coeliac asds. The patient may complain of pain in the back, and 
on X-ray examination a shadow is seen, which may be mistaken for that 
cast by a neoplasm or atypical pneumonia. The sequestrated tissue is 
prone to infection. An aortogram may demonstrate the anomalous 
artery and so confirm the diagnosis. 

The Bacterial Pneumonias 

Pneumonia and influenza are still important causes of deatli, 
especially in the aged and in infants. Pneumonia, whenever possible, 
should be classified etiologically, ratlicr than anatomically, and for this 
reason there is a tendency to discard the older divisions into lobar and 
bronchopneumonia. The most important causes of pulmonary inflam- 
mation and pneumonia are the Strcptococctu pneumonia^ or pneumo- 
coccus, the Strcplococctis htemolyliciu, the Staphylococcus aureus and 
the Klebsiella pneumontce (Fricdlandcr’s bacillus}. Over 00% of cases 
of pneumonia arc due to the pneumococcus, and it gi^'cs rise to the 
most typical clinical picture. 
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Pncuinococcal Pneumonia 

Etiology. Over 73 types of pneumococci have been described, but 
as serum treatment has now been abandoned the actual type present 
in an individual case is of little moment. Predisposing causes : 1. The 
presence of pneumococci in the naso*pharynx. Probably over 50% of 
normal individuals are carriers of pneumococci. 2. Age : Children, 
voung adults and old people. 3. Sex : Males predominate. 4. Season : 
Autumn and winter. 5. A previous attack. Tliis predisposes to 
subsequent attacks, 6. Debility : Due to exposure, over^rork and 
alcoholism. 

Pathology. Pneumococcal pneumonia usually affects one or more 
lobes of the lung. Frequently, howeva-, there arc scattered areas of 
consolidation constituting what was known as bronchopneumonia. The 
affected lobe of the lung goes through characteristic changes. In the 
first stage there is active hyperemia, this is foUo^red by consolidation — 
red hepatisation. The third stage is known as grey hepatisation, and 
this is followed by resolution- It is rare for art abscess or gangrene of 
the lung to develop. Dry pleurisy is always found over the affected lung. 

Incubation Period. This is probably from 1 to 2 days. 

Cl ini ca l Findings, The patient is often an adult male of rather a 
robust type. There may be a history of exposure to cold or wet, but 
rarely of contact with another patient suffering from lobar pneumonia. 
He is suddenly taken ill with shivering, malaise and stabbing pain in 
the chest. The pain may be referred to the abdomen or to the tip of the 
shoulder if there is diaphragmatic pleurisy. A short dry and painful 
cough usually rapidly develops. In children the onset is often with a 
rigor or with vonuting. 

On £^xamtnaii(m : The patient looks ill, with a somewhat anxious 
^ression, dry skin, flushed face and bright eyes. The breathing 
is shallow and rapid, and a grunting noise may be beard with expira* 
tion ; the al* nasi muscles may be seen in action. The temperature 
is usually high, 102“ or 104“ F. (38*9“ or 40“ C.), the pulse frequent, llO 
to 120, and the respiration rapid, 30 to 40. The pulse-respiration ratio 
may be 3 ; 1, or even 2:1. The chest : There is diminished expansion 
on the affected side ; the percussion note may be sb’ghtly impaired over 
one lobe, the air entry there is weak, and a few fine rales or pleural 
crepitations may be heard. X-ray examination at this stage may 
reveal some deep-seated consolidation, which spreads outwards later. 
Usually on the second or third day definite signs of consolidation are 
found in the affected lobe. These signs are dulness, increased tactile 
fremitus, tubular breathing and fine " indux ’* crepitations. The 
percussion note at the apex of the lung above the affected lobe may be 
skodaic. The urine may contain a trace of protein, with diminution 
or absence of chlorides. A small amount of tenacious blood-stained 
(“ rusty *’) spuhim is usually brought up on the second or third day, 
and the sputum continues during the course of the illness, but gradually 
becomes looser and free from blood. In other c^es there may be a 
definite hamoptyris Trith bright blood. Labial herpes is often seen 
during the early stages of the illness. The blood pressure is generally 
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low, and the blood count shows a leucocytosis of 20,000 to 30,000 per 
p TTiin in “ sthenic ” types with a good reaction. 

The use of antibiotics has considerably modified the classical course 
of the disease. The classical picture is as follows : The temperature 
remains raised for 5 or 0 days, and then may fall 
by crisis, or more gradually by lysis. At the crisis the patient s ^ ‘ion 
gmerally improves, there is sweatmg, and the toxieraio symptom 
usually abate, but the patient remains exhausted, and coUapse may 
occur with signs of heart failure. The physical signs of consolidation 

remain unchanged. . , , . . , . 

Shortly after the crisis the patient may become maniacal, but th^ 
does not usually persist for more than a day or so. As resolution oec^ 
in the lungs there is an increase of the crepitations heard ( redux 
crepitations) and the signs of consolidation gradually 

Differential Diagnosis. The diagnosis of pneumococcal pneumoma is 
often a matter of no difficulty. In the early stages it may be confused 
with the onset of various acute illnesses, especially induenza and typhoid 
fever. The acute pain in the side suggests pleurisy; and this is almos 
Invariably present in pneumonia. The 

may suggest the onset of scarlet fever in children, but ^ ' 

is soon established in the latter case by the appearance of the ctaracter- 
istic rash. Apical pneumonia may be mistaken for menmgi 
onset and early stages of acute pneumonic tuberculosis and of lobar 
pneumonia are very similar. In the former the temperature does no 
fall rapidly with treatment as it does in pneumococcal pneumonia, and 
tubercle bacilli are usually found in the sputum. When the pam m 
pneumonia is abdominal it may suggest an acute abdominal lesion, sucn 
as appendicitis. The increase in the respiration rale in pneumonia is an 
important diagnostic sign. Massive collapse of the lungs was ormer y 
usually mistaken for post-operative pneumonia, but the disp acemen o 
the heart to the affected side in massive collapse and the couwe ol tne 
disease serve to differentiate the two. In paroxysmal ta^ycardia acute 
congestion may be found at the base of a lung suggesting ear y pn 
monia, but a careful enquiry into the history of the illness and <:hn^l 
examination establish the diagnosis. Early 

lobar pneumonia may lead to an error in diagnosis.^ rimary yp 
pneumonia may give rise to difficulty in diagnosis in 

this condition headache is usually more severe and Kffipira oty ymp 

are less marked. Examination of the sputum shows the <J’^ative 

organism in bacterial pneumonias, and examination o c 

the presence of cold agglutinins in primar>' atjTiical . 

Course and Complications. The classical stages are cons dembb 
modified by the early administration of pcmc.Uin and 
and to a less extent by the use of sulphonamides. If 
inicetions are begun on the fust day when the si^s are the 

temperature, pulse and respiration rates will often fall f° 

48 hours. The general condition of the 

pain disappears and toxic sj-mptoms are “’".’‘^''cd. On the scrend 
or third day. however, tlic physical signs of consolidation may be 
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mated despite the absence of all toxic signs. The following are the 
most important complications : Delayed resolution, pleural effusion 
(serous or purulent), an empyema may develop during the acute stage 
of the pneumonia (syn-pneumonic) or after the temperatxire has fallen 
to normal (meta-pneumonic), pericarditis (dr}’, serous or purulent), 
otitis media, endocarditis, meningitis, renous thrombosis, nephritis, 
colitis, peritonitis, jaundice, arthritis, parotitis, peripheral neuritis, 
abscess or gangrene of the lung. Fibrosis of the lung and bronchiectasis 
may occur as sequelre. 

Prognosis. This is usually good with the administration of anti- 
biotics. The prognosis of staphylococcal and Friedlander pneumonias 
is much more grave than is that of pneumococcal pneumonia. The 
following are unfavourable factors : The extremes of age, a history of 
chronic alcoholism, coexisting diseases such as heart lesions, nephritis or 
diabetes mellitus, pregnancy , a severe degree of toxemia, a low degree of 
fever and absence of response (“ asthenic ” type) as shown by a leucocj’te 
count below 10,000 per c,mni. Doable pneumonia or creeping pneu- 
monia is more serious than when the disease remains confined to one lobe. 
Unfavourable signs are a falling blood pressure with rising pulse rate, 
progressive weakeiung of the heart with dilatation, marked cyanosis, 
and a respiration rate of over 50 a minute. Death usually occurs from 
vasomotor collapse with pneumococcal bacterismia. 

Streptococcal Pneumonia 

Etiology. The streptococcus b ^-haemolytic, group A. The dbease 
is often secondary to acute infections, especially influenza and measles, 
or to hasmolytic streptococcal tonsUlitb. 

Pathology. The changes in the lungs are often Avidely scattered, 
assuming a bronchopneuraonic dbtribution. 

Clinical Findings. The onset b usually insidious, with bronchitis. 
If untreated the dbease tends to progress rapidly, the patient being 
prostrated and toxiemic. Pleural effusion frequently occurs. Clinical 
examination reveab patchy areas of consolidation, with coarse rales. 

Complications. Streptococcal septicaemia and empyema are likely 
to occur unless the disease is treated early and efficiently. 

Staphylococcal Pneumonia 

Etiology. The causative organbin b the Siaphylococcus aureus, 
type A, haemolytic and coagulase-positive. 

Pathology. There b a great tendency to abscess formation. Empyema 
and broncho-pleural fistula are not uncommon. 

Clinical Findings. In adults the dbease is often secondary to 
staphylococcal infection ekewhere, such as perinephric abscess or boUs, 
but in many cases the primary focus cannot be found. It b also met 
with in infants, and, if the child survives, may lead to bronchiectasb or 
cystic changes in the lungs. The onset is insidious, but the dbease tends 
to progress rapidly.'J High irregular fever with profuse sweating are 
characteristic ftatures. IMien an abscess bursts into a bronchus pus is 
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expectorated. There is a tendency for the abscesses to leave thin-ivalled 
cavities, as shoivn by X-ray examination. 

Friedlander Pneumonia 

Etiology. This variety of pneumonia is due to infection of the lungs 
ivith KlebsieUa pneumonias (Friedlander’s bacillus). 

Pathology. There are numerous smaU areas of consolidation in the 
lungs, which tend to coalesce. They form small pulmonary “^s^sses 
Clinical Findings. The patient is often over middle age, ‘‘■'d “ 

debilitated or a chronic alcoholic. The onset is usually ^h 

fever, shivering attacks, and pains in the chest due to pleurisy Ttoe 
is copious purulent sputum. The disease rapidly progresses 
issue if the appropriate antibiotic treatment is no , , 

examination it is found tliat the disease tends to affect the “PP" 
with cavity formation, and in this respect it resembles pulmonary 

‘“‘’prognSs. The mortality rate has been lowered from about 80% 
to about 20% modern treatment. 

Treatment 

Pneumococcal Pneumonia. The nature 

earliest symptom. It is not possible at the first v isi „ j 

of the causative organism. There may be no sputum snutum 

there may be no facilities for isolating the organism ‘be s^‘“U| 
and for determining its antibiotie sensitivity j in however 

be a further delay before the result is obtained. ’ o™ver 

should begin as soon as the patient is seen. As m the ' f ‘ . 

cases of bacterial pneumonia the causative organism P 

coccus, benzylpenicillin should be ,‘"‘”^000 fv^ 8 

units (300 mg.) every 6 hours for 24 hours, “0,000 untseiej^S 

hours for 24 hours, and then 500,000 unite every 10 ooo unite 

Procaine penicillin may now be injected intramuscu ar y, . ’ j 

daily for about another 4 days. Penicillin may b= PV™ bf 
doses five times as great as those used intramuscu ar y. ,,,,]„i,Qnamide 
600,000 units. Alternatively, the patient may be 

suci. as sulphadimidine. the initial dose being 2 G b> 1 G. 

every 0 hoL for 6 or 7 days. A dose 

chlortetracycline (Aureomycin) or letmcycUne ( c ci,oiil'd diarrheea 
is 600 mg. (2 capiiles) every 6 hours for 6 to 7 days. Shou d 
occur wifh these drug; they should be discontinued. Vitamin B should 
be given in the form of Beplex capsules, 2 t.d.s. The 

The diet ; A milk diet should given durmg "““I R 

patient should drink plenty of fluid, 5 to C pm ( ,,on r 1 the iuice 

Lch as dextrose orangeade containing VeWbrnU. eonS“ 

of an orange and water a pint (COO ml.), baric} w a c ‘ j 
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7fSrritat1oZ Skep slould be secured by »"roT) the 
Omnopon 1/3 gr. (20 mg.) or by pjdv. iperae. et “P" “ ® I'l 
Rrst hvo evenings, and later by the use of two Soneryl tablets 14 ^ 
fO-1 G ) each. In some cases of obstinate insomnia brandy • 

(30 mlO in hot water at night acts like a charm. It the . 

alcoholic, whisky or brandy i H. oz. (15 ml.) should be 
hourly. For the irritating cough a sedative linctus may^e . ' 

LhL syrup eodein. phosphat. (B.P.C.) GO m. (4 ml.) 

Later, as expectoration loosens, a stimulating mixture should be given 
such as Ammon, carb. 5 gr. (0-3 G.). pot. iod. 3 gr. {0-2 G.), tnc. sciU 
20 m. (1*2 ml.), sp. chlorof. 7 m. (0-45 ml.), infus. seneg® rec. ad 1 ij. oz. 

(30 ml.). 1 fl. oz. (30 ml.) t.d.s. If there is cyanosis oxygen should oe 
given continuously tlirough a nasal tube or mask. An oxygen tent is oi 
great value for babies. A cuffed tracheostomy tube, connected with an 
intermittent positive pressure respiration apparatus, may be used 
relieve obstruction due to thick mucus in the trachea and main broncm. 
The frequency of respiration and the tidal volume is adjusted so tna 
the patient just stops making respiratory cfTorts. The PCOj is thu 
adjusted to a satisfactory level. The inspired air is humidified, broncnia 
secretions aspirated, the patient turned from side to side every 2 hour , 
and every hour Polybactrin is applied to the tracheostomy in aerosol 
form. The tube may be left in for about a week. Signs of carmac 
dilatation or weakening of the pulse should be treated by the adminis ra ^ 
tion of such drugs as nikethamide (Coramine) 2 ml. subcutaneously 
four-hourly. Shock with peripheral vascular collapse sboiUd be 
promptly with the administration of oxygen. Noradrenaline should be 
given by continuous intravenous drip to maintain the systolic pressure 
between 110 and 100 mm. Hg. Great care must be taken not to overload 
the circulation if there is heart failure. The intravenous injection ot 
800 mg. hydrocortisone during the first 24 hours is of value in severe 
cases. Digitalis in pneumonia is only required for congestive failure or 
for atrial fibrillation or flutter. Flatulent abdominal distention mus 
be treated early, as it embarrasses both heart and lungs. For this 
purpose a rectal tube should be passed, a turpentine enema 
containing turpentine 1 fl- oz. (30 ml.) in IS fl. oz. (450 ml.) of 
mucilage, or turpentine stupes applied to the abdomen, prepared by 
sprinkling 60 m. (4 ml.) of turpentine over a hot fomentation. H these 
measures fail, a hypodermic injection should be given of 1 ml. of Pituitnn. 
For delirium and restlessness an ice compress should be applied to the 
head, and a rectal injection given of pot. brom. 120 gr. (8 G.) in water 
2 fl. oz. (60 ml.). ^ 

During convalescence breatlung exercises must be earned our i 
expand the lungs. These should be inspiratory in nature ; and no 
expiratorj' as in bloiring through WolfTs bottles. By this means the 
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risk of subsequent bronchiectasis is much diminished. Resolution 
should be checked by X-ray examination. 

Haemolytic Streptococcal Pneumonia. The haemolytic streptococci 
arc very sensitive to penicillin, which should be given in large doses, 
such as 1 million units (600 mg.) of benzylpenicillin 2 or 3 times in the 
24 hours for 10 days. 

Staphylococcal Pneumonia. Cloxacillin sodium (Orbemn) 250 mg. 
caps, should be given by mouth, two capsules sLx-hourly for 5 to 6 days. 

For children Orbenin Syrup may be given, 125 mg./5 ml., 4 tea- 
spoonfuls six-hourly for a week. , . 

Friedlander Pneumonia. Streptomycin sulphate should be injected 
intramuscularly, first 1 G. every 8 hours for 24 hours, this is reduc^ to 
1 G. every 12 hours for 48 hours, and then to 1 G. daily until the 
temperature has been normal for a week. Sulphadimidine should be 
simultaneously administered by mouth, an initial dose of 2 G., 
then 1 G. every C hours for a week, and then 1 G. t.i.d. for 2 or 
weeks. 


Other Bacterial Pneumonias 

These include infections by H. influenza;, B. anthr^, P. iular^e, 
P. pestist Mycobacterium iuberculosist H- pertussis and SalirurMlla typ %• 
B. influenza is sensitive to streptomycin, which may he used in 
combination with sulphadimidine. 


Bronchopneumonia in Infants 
(Capillary bronchitis) 

Etiology. This is a disease of infants and young children, due to a 
mixed infection of the terminal bronchioles with such organisms as the 
B. influenza, the staphylococcus, Klebsiella pneumonia (Friedlander s 
bacillus), the pneumococcus and the streptococcus. It may so occur 
as a complication of such diseases as measles and whoopmg-coug i* 
CUnical Findings. The patient is usually an infant or young child. 
The onset is comparatively sudden, with the symptoms o a evens i 
cold. . , , 

On Examination : Inspection : The chOd looks flushed or cyanosed, 
restless and iU. The respirations are rapid, expuation gnmtmg and a 
dry cough may be liciird. Tlie aim nasi muscles are seen to be in action, 
and there may be recession of the intercostal spaces and retraction or tne 
xiphoid process with inspiration. Palpation ; Rhonchnl fremitus may e 
felt, it there is an associated large-tube bronchitis. PMCUssion: Small 
areas of impaired resonance may be detected, especially in the ower o 

behind. Auscultation: The air entry is often weak over tte ower lol^ 

and harsh over the upper lobes. Small patches of bronchial breathing 
mav be heard, with bronchophony and a few fine crepitations, onen. 
Iiowever, no sign of consoUdaUon can be detected, but ral« may be heard 
over tlie lower lobes. In confluent bronchopneumonia la^ 
comolidation arc present. The heart sounds are rapid, and the pulmonar} 
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second sound is usually accentuated. The temperature rises rapidly to 
103 ® or 105® F. (39-4® or 40-5® C.), and then becomes remittent in tv^pe, 
falling by crisis or lysis in about 7 to 10 days. A further rise in tern* 
pera^re may in<hcate a fresh spread of the infection. The respirations 
may rise to 40 or 60 or even higher in a severe case, and the pulse rate to 
120 or more. Infants have no sputum, any pulmonary secretion which 
is brought up on cougWng being either swallowed or vomited. In 
severe cases the child is very drowsy, being overwhelmed with the 
toxaemia. 

Differential Diagnosis. There is usually little difficulty in the 
diagnosis, but the extreme dyspnoea may suggest laryngeal diphtheria. 
There is, however, no obstruction to the airway through the larynx. 
In some cases the cerebral symptoms may sugge^ meningitis. Tuber- 
culous bronchopneumonia is not often diagnosed in a child before death, 
although the course tends to be more prolonged and tubercle bacilli 
m&y be found in the feces, from swallowed sputum. 

Treatment If the patient is an infant he must be in bed, but should 
be taken in the arms from time to time, to change his position. The 
shoulders and head should be slightly raised. The temperature of the 
room should be kept at 65® F. (I8*3® C.) day and night and the sir 
moistened with a steam kettle, especially in cases of obstructive dys- 
pnQ?a, If the temperature rises over 105® F. (40*5® C.), or there is much 
restlessness, the infant should be tepid sponged with water at 85® to 
02" F. (29-4® to 83-8® C.). The diet consists of 6 to 8 fl. 02 . (ISO to 240 
ml.) of equal parts of milk and water, containing 2 teaspoonfuls (8 G.) of 
lactose, ever>’ 8 hours. This is given by a spoon or by bottle. If there is 
curd indigestion, the feeds are dtrated, using sod. citrat. 2 gr. (0'12 G.) 
to each fi. oz. (30 ml.) of undiluted milk. Brinks of half strength noim^ 
saline (0-42% sod. chlorid.) are given between feeds, and if the infant is 
dehydrated a continuous subcutaneous drip of normal saline is also 
advisable. The bowels should be opened every 2 or 3 days by syrup, 
ficorum 60 m. (4 ml.) nocte, or a glycerin suppository may be used. 
Cyanosis should be relieved by the use of an oxygen tent. Tetracycline 
(Achromycin), the elixir (B J4.F.) contains 125 mg./5 ml., may be given 
by mouth, the total daily dose according to weight being X2-5 mg./kg. 
Alternatively, for a severely ill child, aged 1 year, 300,000 units of a 
procaine penicillin may be injected evetj' 12 hours. For circulatorj’^ 
failure, nikethamide (Coramine) 0-5 ml. should be injected subcutane- 
ously every 4 hours. For rerilessness and insomnia brandy 20 m. 
‘ (1*2 mL) in 4 fl. 02 . (15 ml.) of water may be given and repeated in 
4 hours if necessary. 


The Viral and Rickettsial Pneumonias 
Virus infections causing pneumonic changes in the lungs include 
those due to measles, small-pox, influenza and psittacosis. Primary 
atj-pical pneumonia is thought to be due to a virus which has not yet 
been discovered. Ricketts!^ pneumonia is exemplified by Q fex'cr. 
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Primary Atypical Pneumonia 
( Virus 'pneumonia. Virus pneumonitis) 

Definition. An acute catarrhal condition of the lungs, usually 
benign in character, probably caused by a virus, and characterised radio- 
logically by soft shadows in the lungs, localised to one or more broncho- 
pulmonary segments. 

Etiology. The virus has not been isolated. A non-h£emoIytic 
streptococcus M.G. has been obtained from the lungs, and specific 
antibodies have been found in the blood of about 60% of patients 
during convalescence. It has not been transmitted to animals, but 
human volunteers have been infected by spraying the nose and throat 
with a bacterium-fr'ee filtrate, obtained from throat washings and 
sputum of patients suffering from the disease. 

Pathology. The affected alveoli are filled with coagulated serum. 
There are localised areas of pulmonary collapse. The primary lesion 
is thought to be a peri-bronchitis and peri-bronchiolitis. Encephalitis 
is found in some cases. 

Clinical Findings. The disease often occurs in small epidemics. 
The incubation period varies from 2 to 21 days, or longer. Fre- 
quently there are no catarrhal signs at the onset, but there may be a 
dry, racking cough, with headache and limb pains. Some cases are 
apyrexial, but the temperature usually rises to 100® F. or 108® F. (87*8® 
or 89'4® C.), and after remaining rais<^ for 6 to 10 days, falls to normal 
by lysis. The sputum is mucoid, never ** rusty ” or “ prune juice *’ 
in colour, but small h^emoptyses, of a teaspoonful or so, may be met 
wth. It contains no characteristic or predominating organisms. The 
physical signs in the lungs are variable, small areas of collapse, indicated 
by slight dulcess and weak air entry, may appear from day to day. 
The most characteristic sign is the presence of showers of rales, heard 
after cough, over the affected areas. The pulse rate is often slower than 
would be expected from the temperature. In severe cases tliere is 
cyanosis and marked prostration. The white cell count is usually 
normal, but there may be a slight Icucopenia. Rarely an acute hreroo- 
lytic anaimia occurs, with slight jaundice and hamoglobinuria. The 
sedimentation rate of the red cells is increased to between 20 and 40 mm. 
(Westergren) at one hour. The blood Wossermann reaction may be 
positive for a short time during the acute phase of the illness, and cold 
agglutinins are often foxmd in the serum in liigh titre from the second to 
fourth weeks of the illness, using varying dilutions of the patient’s 
serum and a crashed suspension of group O human erythrocytes. The 
radiological findings are often more extensive than would be expected 
from clinical examination of the chest. There may be patchy opacities, 
somewhat resembling those seen in bronchopneumonia. They are 
often irregular in shape and vague in outline, with a hazy, ground-glass 
appearance. Over 80% of tlie lesions are situated at the base, and 
owing to areas of atelectasis, the dinphra^ may be raised on the affected 
side. In other cases the lesion is apical, or a Jateml film may show tJjc 
shadows situated in the apex of the lower lobe. 
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to droplets of mineral or cod-liver oil, especially •when forcibly ad- 
ministered to debilitated infants. It may also result from the use of 
nose drops containing mineral oil, or from taking liquid paraffin at night 
in patients suffering from dysphagia or even from constipation. Paraffin 
should never be taken at night. 

Pulmonary Alveolar Proteinosis 

This condition, which was first described in 1958, is characterised 
by distention of groups of alveoli -with a finely granular eosinophilic 
protein-like material. This gives rise to diffuse areas of consolidation. 
The cause is unknown. The disease is more common in men than 
in women, and in adults than in children. The chief symptom is 
progressive shortness of breath. The physical signs are not marked, 
a few scattered r5.1es may be heard. The X-ray film of the chest shows 
diffuse perihilar shadows, but no enlargement of root lymph nodes. 
The shadows may extend out to the periphery. Cases are liable to be 
mistaken for pulmonary oedema, sarcoidosis, pneuraokoniosis and viral 
or fungal lung infections. Diagnosis can only be established by lung 
biopsy. The prognosis is uncertain but death from respiratory failure 
is liable to occur during the course of a few years. No effective treatment 
has been discovered. 


Aspiration Lung Infections 

Under this heading arc included patchy areas of consolidation wliich 
may result from inhalation of septic material from the naso-pharynx. 
They may therefore be secondary to infections in the nose and throat, 
to inhalation of vomit or of a foreign body. Septic material may be 
coughed from the diseased to the healthy lung, os in bronchiectasis. In 
chronic bronchitis, infected mucus may block a bronchus and cause an 
area of collapse ivith high temperature, the condition rapidly clearing 
when the mucus is expectorate. This is not uncommon in children. 
Aspiration pneumonia is also met with in association with bronchial 
carcinoma. In the more severe forms of aspiration pneumonia localised 
areas of suppuration form, which may give rise to clironic lung abscess. 

Pulmonary Tuberculosis 

Definition. Tuberculous infection of the lungs, bronchi, bronchial 
lymph nodes or pleunc. 

Etiology. Pulmonary tuberculosis is caused by the Mycobacterium 
tuberculosis. Both human and bovine types affect man. Anonymous 
bacilli arc described, tlie cultures of whicli turn greenish-gold on 
exposure to light. These bacilli are often resistant to anti-tubcrculous 
drugs. The organisms may infect the body from dust or dried sputum, 
by droplet infection, or by contaminated articles of food, such as milk, 
cream, butter, cheese or meat. Contact -with open ” or sputum- 
positive cases is probably the most important source of infection. The 
incidence of tuberculous infection can be determined by the Sfantoux 
test (see p. 1C7), by which it has been sho^m that infection from birth 
to 5 years is five times greater in children who are contacts with sputum- 
machort** Krviciss. * 
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infected bronchial lymph nodes may compress a bronchus and cause epi- 
tuberculosis. This is either tuberculous pneumonia or atelectasis of a 
pulmonary segment. 

Less often healing does not occur and a 'progressive primary complex 
develops which may be fatal. The changes produced in the lungs 
resemble those in adult tuberculosis, and bronchogenic or hsematogenous 
spread may occur. 

Primary pulmonary iuherctdosis tn adults. When a Mantoux 
negative young adult, such as a medical student or nurse, is found to 
have become Mantoux positive, what is known as Mantoux conversion 
has taken place. This means that he has developed a tuberculous lesion, 
usually in the lungs, as the result of contact infection at his work. 
Often the individual does not feel ill and no X-ray changes are seen. 
In other cases, months later, a small focus is seen nearly at the apex of 
a lung (Assmann’s focus). This may be progressive and lead to cavita- 
tion, but usually it heals by fibrosis, and not by calcification, as does the 
primary infection in children. The reason for this is not known. 

Re-infection pulmonary tuberculosis in adults. This may be due to a 
reactivation of a childhood infection in the lungs or elsewhere, but more 
often it results from a recent infection by inhalation from contact with 
a person sufiering from pulmonary tuberculosis. In childhood infections 
the organism is almost always of the bovine variety, in adult tuberculosis 
the organism in the vast majority of cases is of the human type. 

Pathologically there is a blending of exudative and productive 
lesions. Caseation and cavitation occur, localised healing and localised 
extension take place simultaneously, and fibrotic changes ensue, but 
there is little tendency to calcification. Clinically this type of tuber- 
culosis includes the majority of cases met with in young people and 
adults, but many cases we see in adult life are first infections, no child- 
hood infection having taken place. Bronchogenic spread is common, 
hffimatogenous spread is rare, and the root lymph nodes are seldom 
enlarged. 

Tracheobronchial tuberculosis. It was only with the more extensive 
use of bronchoscopy in pulmonary tuberculosis that bronclual tuber- 
culosis was recognised. It is important as it may cause ulcerative 
lesions in the larger bronchi with subsequent stenosis, which prevents 
the closure of lung cavities, and necessitates pulmonary resection. 

Clinical Findings. Pulmonary tuberculosis may have an insidious 
or acute onset. The former is the more common. The insidious onset : 
Mass miniature radiography has shown tliat the initial lesion is often 
symptomless. The early symptoms are very numerous ; amongst the 
most important are the following : Cough, which persists for several 
months, usually mth expectoration. Lassitude and loss of weight. 
Palpitations or dyspnoea on exertion. Nervous debility which may 
^ simulate neurasthenia. Amcnorrhoca is not infrequent. In oUier cases 
hoarseness is the earliest sj-mptom. Some patients complain of period- 
ical shivering or sweating. The ^mptoms may date back to what Uie 
patient designates an attack of influenza, or to a cold which has no’cr 
properly disappeared. In children an attack of measles or whooping- 
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cough may be fallowed by persistent ill-heflUh leading up to the din^osis 
of tuberculosis. The acute onset : This may also be of several varietiw. 
Hiemoptysis : The patient is apparently in good licalth and suddenly 
coughs up blood, in varying amounts. Spontaneous pneumothorax : 
Here also the patient is apparently well, when the pneumothorax suddenly 
occurs with severe pain and dyspnoea. Pleurisy : This may be acute dry 
pleurisy or pleurisy witli effusion. Acute influenzal type. Acute 
pneumonic or bronchopneumonic tuberculosis (“galloping” con- 
sumption): The onset closely resembles that of lobar or broncho- 
pneumonia. Acute miliary tuberculosis : Tlie patient is suddenly 
taken ill witli a high fever, malaise and dyspnaa. This is more 
common in cWldren than in adults. 

On Examination: 1. Chronic pulmonary ttiberculoxU : The early 
stages. There is no characteristic appearance, and the patient is not 
usually wasted, although the weight is often below his highest known 
weight. Examination of the cheet. Inspection ; There may be drooping 
of one shoulder, with slight flattening and diminished expansion of 
the upper part of the chest on the affected side. Palpation ; Tactile 
freimtus is slightly increased over this area. Percussion : The note 
is slightly impaired at the upper part of the chest, and KrBnig’s area 
of apical resonance above the clavicle may be diminished. Auscul- 
tation : Tlie breath sounds over the affected area of lung may be 
weak, expiration may be prolonged, or the air entry jerky. The breath 
sounds in other cases are broncho-vesicular or vesiculo-bronchial. At 
the back the breath sounds in the supraspinous r^ion may be coarse 
and rough (Grancher’s “ granular ” breathing). The air entry may be 
weaker at the base on the affected side. Often there are no adventitious 
sounds, or an occasional rale may be heard after cough. Tliere b 
usually slight bronchophony and faint pectoriloquy. The special 
signs and symptoms indicative of activity are described below. 

CoTwoh'dirfion of the Lung : The signs in the chest are more marked. 
The note b dull, tactile fremitus b increased, the breath sounds are 
bronclual, usually some coarse tales are heard, and there is bronchophony 
and pectoriloquy. 

* Caseation of the lAing z There b dulness with increased tactile 
fremitus ; the breath sounds are hollow and bronchial, and after cough, 
showers of crackling and bubbling rales are heard. There b abo 
bronchophony and pectoriloquy. 

Excavation of the Lung : There is flattening of the chest wall over 
the cavity ; the note b hyperresonant over the cavity if it contains air, 
and if it is in communication with a bronchus a ** cracked pot ” sound 
may be heard on percussion {bruit de potjeli). The breath sounds are 
amphoric or cavernous, and coarse or metallic r&les are heard- There is 
intense bronchophony and pectoriloquy, and immediately after cough 
a liissing sound may be heard (post-tussive suction). Wlien a large 
cavity contains air and fluid a coin sound and regophony may be 
present. If the cavity b filled with fluid the physical signs are dulness, 
weak breath sounds and dinunbhed voice conduction. 

Fibrosis of the Lung : Thwe b flattening of the ch^t wall, with 
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diminished tactile fremitus, dulness, weak air entry and coarse leathery 
or sticky rales. Vocal resonance is diminished. K the fibrosis affects 
the left upper lobe, pulsation may be seen in the second and third left 
spaces close to the sternum, caxised by retraction of the lung and 
uncovering of the heart. The trachea may be displaced to one or 
other side, and this may occur without any cardiac displacement, if the 
fibrosis affects the upper part of the mediastinum only. 

Various lesions are often combined in chronic pulmonary tuber- 
culosis, such as caseation or consolidation with fibrosis. 

2. Chronic miliary tuberculosis: The patient is usually between 
the ages of 11 and 30 years and may complain of cough, dyspnoea, pain 
in the chest, expectoration, and at times of hseraoptysis. The evening 
temperature is usually a little raised. The signs in the lungs are very 
slight, n few scattered rales being heard at several points. The spleen 
may be palpable, and lymph nodes, bones or joints may show tuberculous 
lesions. Diagnosis can he established in many cases by finding tubercle 
bacilli in the sputum, stomach washings, or in a pleural effusion if it is 
present. X-ray examination shows small, rather soft, nodular shadows, 
scattered throughout the lung fields. These were formerly diagnosed 
radiologically as being due to acute miliary tuberculosis. The patient, 
however, is often ambulant and not very ill, the course of the disease 
may be prolonged for a year or more, and arrest may occur. The 
differential diagnosis includes other causes of miliary or submiliary 
infiltration of the lungs, as seen on X-ray examinfition, such as car- 
cinomatosis, pneumoconiosis, sarcoidosis, bronchiolitis, ieukremia, kala- 
azar, polyarteritis nodosa, the rheumatoid lung, the lung in scleroderma, 
bacillary dysentery, biiharziasis, streptococcal infiltration, silicosis, 
actinomycosis, xanthomatosis, pulmonary hemosiderosis associated 
with mitral stenosis, and tropical eosinophilia with pulmonarj' shadows 
(Weingarten's disease) and Locfller’s sj-ndrome which is met with in 
children. 

General Examination : The fingers are often clubbed, in the early 
stages the nails being curv’cd like o parrot’s beak or puffin’s bill. Dram- 
stick clubbing is more often ossodated with bronchiectasis. The cheeks, 
ears and lips may show slight degrees of cyanosis. The temperature is 
usually raised, if there is activity present, as described later, and the 
pulse is also quickened. The sputum : This possesses no characteristic 
appearance. It may be thin and frothy, or thick and purulent. In 
advanced cases it is often green and nummular, floating on water in flat 
circular masses about the size of o shilling. Blood may be present in 
streaks or clots, or the sputum may be uniformly coloured pink. An 
examination for tubercle bacilli should be made on several occasions in 
every doubtful case, but negative results do not exclude a diagnosis of 
tuberculosis. The sputum may also be cultivated for tubercle bacilli. 
In the case of children or patients with no sputum a few droplets of 
mucus may be coughed up and collected upon a larjugeal mirror or 
swab held at the back of the throat. At times tubercle bacilli may thus 
be found. The blood : There arc again no characteristic changes. The 
rate of sedimcntalion of the red cells in citratcd blood is an indication 
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?Sl^n^tf«tre-tim= in the life of the patient, and not of 
present activity. - ^ routine examina- 

tuberculosis cannot in every case S"““ 

seated cavitation can best be revealed ’>>' ^ the acute 

8. i^euie (pper Attention ^ b not nearly 

form of onset resembling mlluenza, in which the patie 
so iU as in the bronchopneuraonic variety. .i„nde in the 

OnEraminotion; Some riles are he^ below f 
second and third spaces, and the X-ray films show ““trehon usua y 
^^he upper aone below the clavicle, less often in the middle or lower 

4. AniU pneumonic tuberculosit : The mode of onset 
of lobar or lobular pneumonia, but in some cases it , or 

In children, acute tuberculos'is often follows an ilmonary 

whoopmg-cough. whereas in adults there has “f 
tuberculous focus for some time, as shown by fibrosis with medi 

^**^On'*EMmitiafi<m; Signs of consolidation are generally fomd m 
the lower lobe of one lung. The temperature b raised to im 
103“ F. (88'3° or S9'4“ C.), and remains continuously so for 
ten days. A crisis does not occur, but the temperature begins to swg 
more, becoming remittent in type, and the signs of toxjemia ^ —{fh 
evident. The c>’anosis of a mauve tint is very characteristic, 
tachycardia and dyspnoea. The physical signs become 
caseation than of consolidation. The diagnosis is established by u 
the tubercle badlli in the sputum. 

5. Acute miliary ttiberculosis : In addition to the v . 

mentioned on p. 165, examination of the chest may reveal remark ) 
few abnormal signs, or there may be rSles scattered through the lun^* 
Drenclung night sweats are often a marked sjTnptom, but there 
usually no rigors. The temperature is of the remittent or intemu^ u 
tjpe, and it may be invert, the morning temperature being h^ ^ 
than the evening. X-ray examination shows changes closely resem 
those found in chronic miliary tuberculosis (see p. 165) and both 
may present a *“ snow-storm ” appearance. The patient rap* > 
becomes more ill, the spleen may be palpable, and death usually occ 
from profound toxiemia in 2 weeks to 3 months. 

The foUoxing are the signs indicaiire of active disease. The tc 
perature : A rise of mouth temperature, to 99® F. (37“2* C.) or ov 
usually in the afternoon or evening. This may occur when the 
is at rest, or only after exerdse. In some cases activity may be 
when the temperature does not rise above normal, a subnormal s o 
being formd. The pulse : Persistent rapidity at rest is usuaUy an 
dicarion of activity. The spntum : The presence of tu^rde bac • 
X-ray evidence of cavitation or of spread of the disease. Other 
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tions of active disease are an increased rate of sedimentation of the red 
cells, loss of weight, increase of cough and expectoration, night sweats, 
andjlassitude. 

Differential Diagnosis. The chief difficulty arises in the diagnosis 
of the early case. Great attention should be paid to the various 
symptoms detailed on p. 165. A temperature record should be obtained 
with the patient in bed, and, if he is afebrile, the effect on the temperature 
of the patient getting up and exercising should be determined. The lungs 
must be X-rayed, and special knowledge is required for the correct 
interpretation of the films. The X-rays may reveal a shadow due to 
infiltration of the lung parenchyma, but this infiltration may be due to 
causes other than tuberculosis. In sarcoidosis (Besnier-Boeck- 
Schaumann disease) a diffuse mottling of the lung fields may be seen on 
X-ray examination, resembling miliary tuberculosis (see p. 165). 
The sputum should he examined repeateffiy for tubercle bacilli by direct 
films, culture and guinea-pig inoculation, and if not found the stomach 
washings and fseces should also be tested. Other causes of ill-health 
wliich especially require exclusion are tachycardia and loss of weight 
due to hyperthyroidism and pyrexia due to septic foci elsewhere. The 
Mantoux intradermal tuberculin test can be applied. A positive reaction 
only implies that the patient has been infected with tuberculosis at 
some period of his life, not that he has active disease now. A negative 
reaction, on the other hand, is strong evidence against the diagnosis of 
active pulmonary tuberculosis. It is performed by injecting into the 
skin of the forearm, between the dermis and epidermis, 0*1 ml. of old 
tuberculin (O.T.) or of Purified Protein Derivative (P.P.D.) diluted to 
1/10,000. A tuberculin sj-ringe should be used. The arm is observed 
48 hours later, and a positive reaction consists of a central zone of 
oedema, not less than 5 mm. in diameter, surrounded by a zone of 
erythema. If the test is negative it is repeated 24 hours later, using now 
0*1 ml. of 1/1,000 O.T, If this test is negative a third test is made witli 
0*1 ml. of 1/100 O.T. The Hcaf multiple puncture test is easier to per- 
form. Using a Heaf gun six needles arc fired through the end plate 
whicli is perforated with six holes. The end plate is placed on the skin 
over a film of special glycerinated P.P.D, The needles stab the skin 
tlirough tive tuberculin fUm to a depth of 2 mm. The result is read in 
5 to 7 days. The Vollmcr’s patch test and the tuberculin jelly patch 
test arc alternative methods of applying the tuberculin test but arc 
probably not so reliable. Wicn there arc definite signs in the lungs, such 
conditions ns bronchitis and emphysema, a new grow’ll), actinomycosis, 
and pulmonary fibrosis due to other causes, such ns syphilis or pneumo- 
coniosis, must all be dificrentiated from tuberculosis. The difficulty is 
increased by the fact that pulmonory tuberculosis may coexist w'itJi any 
of these conditions. 

Course and Complications. Acute easeotis tuberculosis : Tins usually 
rapidly extends and maj’ prove fatal in 2 to 3 months; arrest, however, 
docs occur in a certain proportion of cases. Acute sniliary tuberculosis : 
This is often fata! in 2 weeks to 3 months. Chronic pulmonary 
tuberculosis : A verj' variable course must be expected, depending largely 
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tuberculosis : This results in br intectcd by direct infiltration 

bronchoscopy. The bronchi may u,. inf-ction imuscd by the blood 
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catarrhal or tuberculous. Pleurisy, dry or inth ellusion. , 

thorax. Intestinal tuberculosis. ™s results from swatovm^ p t 
containing tubercle bacilli. The lesion is usueJly m the >1“-““ J 
It it is so. X-ray examination shows that the barium d 
eiccum when the ileum, ascending and transverse j ^ous 

Anal fistula. Meningitis. Bronchitis and emp^'scma SponlanMU 
subcutaneous emphysema rarely occurs. Asthma. 

Tuberculosis of the epiglottis, tonsils, trachea, pharynx, ton^e 

Tuberculosis of the epididymis, prostate, bladder, 
kidneys. Venous thrombosis. Peripheral neuritis. Amyloid dege 
tion. Rib abscess. Myocarditis and pericarditis. 

Prognosis. This has been much improved by antiroycoba 
treatment. Complications increase the gravity of the disease, espec > 
diabetes mellitus and tuberculous enteritis. Meningitis is a ve^ se 
complication. Freedom from financial worry enables life to be pass 
under the most favourable conditions, and thus improves the prp^ ■ 
Further, the prognosis does not depend entirely upon the ^ 

extent of the disease, but the type of disease present is of the , 

importance. Thus bilateral disease mlb extensive fibrosis associa 
with thick walled ca\’ities is always unfavourable. The prognosi 


improved if the lesions heal by calcification. ^ ^ , 

Treatment. Praphylaciic: Public health authorities are conce 
with prophylaxis. Good housing and sanitation and a 
milk are of first importance. Bovine tuberculosis in childhood com 
completely eradicated if the milk supply were free from ^ge 

This can be achieved in two ways, either by stamping out .ju 

from the dairy herds or by killing the tubercle bacilli in infected 
by pasteurisation. In order to stamp out, in addition to tubercu o , 
brucella and other infections conveyed by milk, the only safe 
universal pasteurisation. Isolation of all open cases would pw^a ? 
prove an effective means of stamping out the disease caused by bum 
tubercle bacilli, but this is not possible. Unsuspected cases of ope ^ 
pulmonary tuberculosis in the general wards of a hospital, especial y 
surgical wards, are a source of danger to nurses and student, 
patients admitted to hospital should have a chest ^sg 

miniature radiography as soon after admission as possible. iNO 
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who is Mantoux negative should look after patients suffering firom 
pulmonarj'^ tubercuJosis. Strict precautions siiould be taken to protect 
nurses from infection. Nurses must wear masks and gowns when 
carrying out any nursing treatment. Patients must wear a mask w’hile 
the chest is being examined. The sputum should be collected in a glass 
jar or a polythene sputum flask containing 2 fl. oz. (60 ml.) of Miltherex. 
This liquefies the sputum and kills the tubercle bacilli. 

Prophylactic inoculation of infants with vaccines made from 
attenuated living bovine bacilli, such as the B.C.6. {bacille-biliS Calmette- 
Gudrin), is practised extensively. In Sweden 90% of all infants have 
B.C.G. during the first week of life. B.C.G. is used for vaccination 
of JIantoux-negative medical students and members of hospital staffs, 
and for children bom of tuberculous parents. The Danish vaccine 
must be used within 14 days of its preparation. It must be shaken 
well before use, and 0-1 ml. of the vaccine containing 0*5 mg. per ml. is 
injected strictly intradermally using a tuberculin syringe fitted with a 
Luer needle, No. 25 or 2C (B.W.G.). The skin of the forearm is used 
and a weal about 5 mm. in diameter is produced. About 2 weeks later 
a painless papule forms which increases in size up to about 20 mm. in 
diameter by 0 weeks. The papule may form a small ulcer. It takes 
about a year to disappear. Local ulceration, abscess formation or 
regional lymphatic adenitis may occur as unwelcome complications. 
The multiple puncture method, using the Heaf multiple puncture pres- 
sure gun, with needles adjusted to 1 mm. penetration, and a freeze- 
dried vaccine has been found to give good results witli freedom from 
complications. Alternatively 0*1 ml. of freeze-dried B.C.G. vaccine 
(Glaxo) containing between 4 X 10® and 9 x 10* viable bacilli per ml. 
can be given as a one shot from a Dermo-jet injector. The Mantoux 
test is repeated in 6 to 8 weeks and should be positive to 1/100 O.T. 
Open cases of tuberculosis in contact with children constitute a grave 
source of danger. 

Mass miniature radiography used for selected groups of adults, such 
ns factory workers and those in the Services, has revealed an incidence 
of about 4 per 1,000 unsuspected cases of pulmonary' tuberculosis. In 
all such cases investigations should be carried out to determine whether 
or not the disease is active. 

Curaiive: The patient should be put to bed, and kept there until the 
temperature is normal. lie is tlicn gradually allowed up, first for 
toilet purposes, then for 4 hour daily, and the time up is gradually 
increased until lie is up 8 liours a day or longer, and is considered fit 
to begin part-time work. 

Anihnycohacterinl drugs. The onlimycobactcrial dnigs used in the 
treatment of tuberculosis arc streptomycin, isoniazid, and para- 
aminosalicylic acid. None of these should be given alone owing to the 
risk of the rapid appearance of drug-resistant bacilli in the sputum. In 
untreated cases about 5% of tubercle bacilli in tlic sputum are resistant 
to one of the drugs. 

Strrplomycin. Tliis has a bacteriostatic action. It is injected 
intramuscularly in the form of streptomycin sulphate. In a severe case 
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1 G. should be given dady for 4 to 8 weeks, followed by 1 G. 2 or 8 times 
a week. In less severe cases it is giren 2 or 8 times a week from the onset 
of the treatment. With these doses there is little risk of lab}Tinllunc 
disturbances or of deafness. ... 

Isoniazid (Isonicotinic acid hydrazide. LN.A.H.). This is given by 
mouth as a tablet in doses of 100 mg. 2 or 8 times daily, aecoribng to 
the weight of the patient, combined with streptomycin or with P.A.S. 
The combined treatment should be continued for at least a year after 
the last positive sputum culture, after the last X-ray indicative of 
improvement, and after the last cavity has closed. This usually means 
18 months* to 2 years’ treatment. 

Para-amtnosah‘ct/ltc acid (P.A.S.). This is given ns the sodium salt 
immediately after food. The patient is not usually able to take more 
than 12 G. in the 24 hours as it is very liable to produce gastro-intcstinal 
disturbances. It can be given as Paramisan sodium l-S G. cachet. 

Reactions to IJ^A.11. include a rise of temperature, a pustular 
rash, peripheral neuritis, enlarged Ijinph nodes, optic neuritis and 
atrophy, and psychoses. Intolerance to P.A.S. is shown by gastro- 
intestinal disturbance, a rise of temperature and a rash. 

IJ:^.A.H. and P.A.S. may be given together instead of using 
streptomycin, as Pasinah 25 cachet, each containing Sod. PA.S. 1*5 G. 
and 25 mg. Two cachets q.i.d. p.c., but it is usual to ring the 

changes on a combination of two out of the three drugs. 

If the patient becomes resistant to streptomycin and IdC.AJI.* 
Viomycin may be iniected intramuscularly in doses of 1 G. morning and 
evening twice a week. The lurine should be frequently examin^ for 
protein and casts, as renal failure may occur. Viomycin is often used 
when preparing a patient for an operation. 

IVhen the bacilli are sensitive to only one of the three standard 
drugs, Cycloserine 250 mg. tab. may also be given, one tablet a day for 
one week, two tablets daily for two weeks, and then three tablets doily. 
Watch, should be kept for side-effects, headache, behaviour changes, 
psychotic episodes, convulsions, etc. The drug is ^st pven in hospital. 

In very acute cases of pulmonary tuberculosis prednisone, three 
5 rag. tab. may be pven q.i.d. for a few days and then gradually i^uced 
to one tab. t.i.d. for 1 to 2 months. 

Artificial pneumothorax. This is seldom used, but it is of value in 
some cases, combined with antimycobacterial drugs, to close a cavity 
and so to prevent or retard the appearance of drug-resistant bacilli. 

PneumoperiioneuTTU When effective tliis produces a reduction of 
up to 40% of lung volume. It is of value in bilateral cases. 

Extrapleural compression, Plombage may be effected by the inser- 
tion of Incite balls extrapleurally, after the apex of the lung has been 
freed. 

Thoracoplasty. This is of value to close cavities in long-standing 
disease, especially in older patients. It should be limited to 4 to 7 ribs, 
and done in three stages. 

Pulmonary resection. After a full course of antim 3 ’COb 3 cteriaI 
treatment there may be residual localised solid or cavitated pulmonary 
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lesions, especially blocked cavities. These may be removed by segmental 
resection or by lobectomy. The patient should remain in bed for 
4 to 6 months after the operation, to prevent relapse. 

Treatment of Certain Complications. Night sweats are at times 
veiy distressing. The bed-clothes should be light and the windows 
kept well open at night. A pill containing Zn, oxid. 2 gr. (0*12 G.) and 
ext, belladon. sicc. J gr. (15 mg.) at night should also be tried. Hserao- 
ptysis : The treatment is considered on p. 193. Laryngitis : The 
patient should whisper in the early stage. He must not smoke. Strepto- 
mycin combined with IJ^.A.H. is the most efficient treatment. If 
there is severe pain on swallowing, a powder composed of equal parts of 
benzocaine and orthocaine may be used. As much as will cover a 
sixpence is placed on the palm of the hand and inhaled directly into the 
larynx through a curved Leduc*s glass tube, just before a meal. In other 
cases, when the pain prevents swallowing even liquids, relief may be 
obtained by using a glass tube, which dips into the milk which is placed 
on the floor, the patient sucking it up, with his bead hanging over the 
edge of the bed. Firm pressure applied over both ears by the palms of 
the hands may also enable the patient to swallow in comparative com- 
fort. If these measures fail, alcohol injection into the superior larjmgeal 
nerve may give temporary relief. The dying patient may have his last 
days made comfortable with the help of the following medicine, Cocain. 
hydrochlor. ^ gr. (10 mg.), morphin. hydroclilor. ^ gr. (10 mg.), gin 

00 m. (4 ml.), honey 00 m. (4 ml.), aquam dest, ad 1 fl. oz. (80 ml.). 

1 fl. oz. (80 ml.) t.d.s. 

Sanatorium Treatment. The sanatorium must be properly equipped 
with a skilled staff, medical and surgical, and X-ray facilities. Many 
sanatoria are now closing down, because the results obtained in hospital 
or at home with antimycobacterial treatment are so satisfactory that 
they are no longer required. 

The Afier-ireatmenU 'When arrest of the disease has been firmly 
established, the question of return to work and the suitability of the 
employment has to be decided. In general, all heavy muscular work 
should be avoided, and outdoor occupations are unsuitable unless the 
patient is protected from the extremes of climate and from getting wet. 
Indoor occupation is not harmful provided the environment is healthy 
and the patient can look after himself adequately at home. There 
remain a certain number of patients who do not do well with treatment. 
These are often sent back to their homes, eventually to die. They are 
" open ** cases of tuberculosis and undoubtedly arc a great risk to 
others. If all open ’* coses of pulmonary tuberculosis were isolated 
the hope of stamping out this disease would be increased. 

Emphysema 

Definition. A condition cliaraclcriscd by enlargement of the air 
spaces distal to the terminal bronchiole accompanied by destructive 
diangcs. 

Etiology. Kmph>'scma may be inflammatory’, <Icgcnerotivc, or 
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there is no emphysemn, and discus^ around 

bronchitis. Focal dilatation emphysema the 

adnus is affected in panlobular ^ult from:- 

Thpre is no one cause foT einpiiysema. j the 

fl) Obstruction to expiration due to change ^ spine. 

(4 Over-inflation of lung tissue secondary to destruction ol 
of the lungs, as in tuberculosis, resection, etc. Acute 

VarieuS. • The foUowing eUnical varieties are te^ 
vesicular. Acute intemtitid. Chronic generalised. Atrophi 
Chronic localised or dilatation. 


Acute Vesicular Emphysema 

Definition. Sudden over-distention of the pulmonary air vesicl 

which form blebs or bull*. w;th severe 

EUology. Acute vesicular emphysema is ^ ^u„h, 

couching or muscular strain. It may be met -mtb m 
asthma or asphyxia. In children it nmy ocem adjacent to a 
area of lung in bronchopneumonia and sometimes m women m p e 
labour, or In blast injuries of the chest. 

Clinical Findings. The symptoms which might ” n 

it arc masked by those of the primary condition Its pri==M 
sometimes be detected radiologically by a ring shadow indicatm„ 
large bulla or pneumatocele. 


Acute Interstitial Emphysema 

Definition. A condition characterised by the presmee of '“4^ 
mteistitial tissues of the lungs, the air is derived from 
pulmonary alveoli. It differs therefore from pulmonarj P , |y 
EUology. The air vesicles may rupture with 
moderate muscular exertion, such as while playing a game .-ycre 
Other causes include a wound of the chest, fractured rib. or the e 
paroxysms of cough in whooping-cough or bronchopneu ^ ^ 

occurs occasionally in pulmonary tuberculosis, apart from anj^ 

Pathology. The escaped air tracks along the P^^^^^^eous 
may read, the mediasti.mra, or apj^r as surgical or sum 
emphj-seraa in the neck and chest. It may nUo pass into the pi 
cavity or into the retroperitoneal tiKues. 
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Clinical Findings. In cases occurring during exercise, the patient 
feels a tightness or pain in the neck and chest, and shortness of breath. 

On Examination : The crackling signs of surgical emphysema may be 
felt on the chest or neck. If the air has extended into the anterior 
mediastinum the superficial cardiac dulness is obliterated, the heart 
sounds are distant, and crunching sounds may be heard over the pnecor- 
dium as the patient breathes and the heart beats. 

Course, The air is usually absorbed spontaneously in a few days. 

Treatment. The patient is kept in bed. He usually prefers to be 
propped up. A hypodermic injection of morphin. sulpb. ^ gr. (10 mg.) 
will help to check cough and induce sleep. In severe cases relief of tension 
may be obtained by inserting a needle into the suprasternal tissues, or 
by underwater drainage of a tension pneumothorax. 


Chronic Generalised Emphysema 
(Diffuse Obstructive Emphysema) 

Definition. A condition of generalised dilatation of the alveoli, 
with an insidious onset. 

Etiology. Obstruction to the bronchioles is thought to be a more 
important cause of emphysema than is a constitutional weakness of the 
elastic tissues of the lungs. The obstruction acts as a ball valve, the air 
gets into the alveoli, but its passage out is impeded, and so alveolar 
dilatation occurs with weakness of elastic tissue. Other factors which 
are of importance include : 1. Excessive inspiratory efforts : In chronic 
bronchitis and asthma the inspiratory efforts are stronger than the 
expiratory, hence the lungs become over-distended. 2. Violent expira- 
tory efforts: These may be associated with chronic cough. Clinically 
the chest wall is often unduly rigid in emphysema. 

Pathology. Both lungs arc affected. They arc not hypertrophied, 
but stretched. At autopsy they are bulky, pale and soft, and lacking in 
elasticity. Bullse may be seen on the surface, especially along the 
anterior borders. On section the lungs are pale and the dilated alveoli 
may be noticeable. They float in water. As the alveoli dilate, the 
dividing septa break down and bullx form. Aeration of the blood is 
diminished in emphysema for the following reasons : The aerating 
surface is reduced owing to the loss of the septa. The lumen of the 
vessels is narrowed in the stretched alveolar walls, thrombosis occurs 
in the pulmonarj' arterioles, and so circulation is impeded. Some 
blood is short-circuited from the pulmonary arterioles to the bronchial 
venules. The right side of the heart dilates and the motor power of the 
pulmonary circulation is reduced. 

Clinical Findings. The patient is xisually a male, of middle age or 
over. He may give a history of winter cough. His chief complaint is 
shortness of breath on exertion. Tlicrc may be headache, giddiness 
and loss of appetite. 

On Examination : The patient may be cyanosed, slightly or to an 
cxtremedcgrce.andthcnngersmaybcclubbcd. Theclicst. Inspection: 
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Expansion is poor, the raovem^ 1 ^ „ rhe line of the diaphragm- 

SSation. Dilated v^ules may tes^ alette to ,rhe 

atic attachment. Palpation . T hyperresonant 

eardiae apex cannot he felt. Jereussmn : The reduced, 

generally. The areas of cardiac and hepabc d^^am 
Auscultation: The breath sounds are weak. 
prolonged; scattered rhonchi or rales may be bra. ^ 
bronchophony and no "bispermg ^tordcHiuy The 

usnaUy have their maximum mtensi^ over the sp P ^ 

patient is often unable to blow out a lighted candle « , 
pressure is taken it is often found to be raised. X y 
The translucency of the lungs is mcreased. e^eci^y 
ribs run more transversely than normal. The dmphra 
shows diminished movement. The heart shadow is sn^, a^to h^ 
routes to the right with the depression of the diaptoapn. lba_ 
increased air space in front and behind the heart. The SP" ‘ j ^ 
is scanty and rather frothy. The blood may show an excess 

'^^Rcspiraimy SvnAim UcU. The mini cnpnnip. In 
volume may be reduced by 60% or more. Furthim, a noi^^^j^ 
should be able to expel 95% of his vital capacity air in 3^ , V j 
emphysema tills time is prolonged. The volume of air .gHdaat 
second CF.E.V.1) b reduced from about 80% to 40%. 

Tolume (ILV.) and the functional Tceidual capacity (F.RC.) are mc^ 

The dead air space may be doubled. The resting dtfft^mgcap 
O, U reduced. In the laUr sUges there b a rbe in the arur^ r 
Spirograms. These are tracings of respiration made m a rero 
revolving cylinder, the writing pen of whic^ b conn^ nhvsema, 
spirometer, whose movements are thus rc^tered. In 
although the movements in normal respiration are normal, i 
expiration after a maximum inspiration there is delayed expulsio 
so that the expiratory curve is broad and shallow. often 

Differential Diagnosis. The diagnosis of emphj-semi^ wm ^ 
made with such certainty clinically, has been shaken by 
observations in wluch no such condition has been found to 

Course and Complications, Emphi-sema tends ^ heart. 
Chronic broncliitis, asthma, dilatation of the right sine o f^juxe 
tricuspid regurgitation, a pulsating liver and other signs of ea 
arc liable to occur (sec Cor pulmonale, p. 230) with COt 
complications include pulmonary tuberculosis, spontanw P 
thorax or acute interstitial emphysema, due to rupture of a 

Prognosis. Tlicre b usually no immediate ^nger, op ^ joised 
presence of heart failure. The ultimate outlook b very gra\ e. 
pCO* is vcr\' unfavourable. 
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Tt^tment. Prophylactic : Occupations involving strain should be 
avoided by those predisposed to, or with early signs of emphysema. 

Curative : There is no curative treatment. All that can be hoped is 
to decelerate the natural progress of the disease. If possible, the patient 
should winter in a milder climate abroad. If this is not feasible, every 
effort should be made to avoid bronchitis and bronchospasm, and if they 
occur they should be treated early and rigorously. 'Walking may be 
aided by means of a portable oxygen inhaler with a cylinder weighing 
2 to 5 lb. (0-9 to 2‘3 kg.). An emphysema elastic abdominal belt and 
expiratory breathing exercises, as for asthma, are of some value. 
Heart failure must be treated by rest, venesection, digitalis, and a low 
salt diet. 

Administration of oxygen in severe cases of emphysema may be 
dangerous and cause death from carbon dioxide poisoning. The reason 
is as follows : In emphysema the arterial blood contains an excess of 
CO2, absorbed from the stagnating air in the alveoli. The respiratory 
centre, which is normally stimulated by COj, eventually becomes 
insensitive to this stimulus, and the respiratory stimulation is now due 
to hypoxamia. The lack of oxygen in the blood stimulates respiratory 
movements through the carotid bodies. If oxygen is now administered 
this stimulation to respiration is removed. Respiration fails, and a 
great excess of COj accumulates in the arterial blood which proves 
fatal. Oxygen should therefore be administered with caution to relieve 
cyanosis, with a flow of 1 to 3 litres a minute using a mask, rather 
than an oxygen tent. Laryngeal obstruction due to tenacious mucus 
may be relieved by a cuffed tracheostomy tube connected to an inter- 
mittent positive pressure machine. If symptoms of CO5 poisoning occur, 
such as sweating, jcrlvy muscular contractions or mental disturbance, 
the oxygen must be discontinued temporarily or the rate of ndmim'stra- 
tion reduced, and nikethamide (Coraminc) injected slowly intravenously 
in doses of 2 to 8 ml. 


Localised Emphysema 
{CoTnpensatory or Secondary Emphysema) 

{Dilatation Emphysema^ 

Deflmtion. Dilatation of the alveoli in localised areas of the lungs. 

Etiology. Compensatory emphysema is a secondarj’ process 
around areas of consolidatetl, fibrosed or collapsed lung. It is tims 
associated with pneumonia or bronchopneumonia, new growths, an 
Inljalcd foreign b^y, fibrosis, bronchitis and pleural effusion. It may 
also develop in the remaining lung after lobectomy or pneumonectomy, 
with consequently increasing dyspnoea, A previously healthy lung 
will usually expand to fill the additional space without the development 
of emphysema. 

Pathology. Inspiratory efforts, associated with obstruction to the 
air entrj* of a localised area of lung, will lead to alveolar dilatation 
of neighbouring parts of the lung. If one lung is largely put out of 
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The condition caUs for no special treatment but 

indication to thoracoplasty or pneumonectomy. 


Unilateral Lung Transradiancy 
This is a term applied to increased transradiancy of one 
is not due to rotation, diminished contralat^l pyii^io- 

tory emphysema, or to incomplete bronchial obstruction. P 

na^ arteries am small. Some cases have been discovered by mass 
radiography. 


alveoli, tine 


Atrophic Emphysema 
{Senile Emphysema) 

Definition. Enlargement of the pulmonary 
degeneration of their septa. ..^„»roiJon 

Etiology. Atrophic emphysema is a variety of senile ^ 

The alternative view is that die emphysema results from ngimty 
spine, and kyphosis, enlarging the anlero-posterior < 5 iaineter of ttc cue . 

Pathology. The lungs, as seen at autopsy, are small, dariw ai 
friable. Small bull® may be present on the surface, and, on 
the enlarged alveolar spaces are seen. The emphysema is 
obstructive. , -o 

Clinical Findings. The patient, who is usually over the age ot . 
comphuns of progressively increasing shortness of breath on exe ^ lO t 
and usually he has cough and expectoration due to associa 
bronclutis. ^ 

On Examination: The patient is usually thin and wasted.^ 
chest is flat and expansion Is poor. The tactile fremitus is diminis • 
The percussion note is cardiac and epa 

dulness are not diminished to any degree. The breath sounds are 
and expiration is a little prolonged. Adventitious sounds ue 
bronchitis may be heard. The diaphragm may be higher than ‘ 

Treatment. No special treatment is available beyond the 
necessary for an elderly patient who is liable to bronchitis or 
dilatation of the heart. 


Tumours of the Lungs 

Simple Tumours. Those which arise in the bronchi have been 
considered on p. 14C. The hamartoma is a common benign tumour, 
is composed of cells derived from the various embrj’onic layers an ^ 
contains structures normally found in the organ in which it arises. 
cartilage in it may be impregnated with calcium giving a dense s 
on X-ray examination. Other simple tumours include a n 
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lipoma, chondroma, leiomyoma and hsemangioma. Arterio-venous 
fistulre may also occur in the lungs giving rise to cyanosis and clubbing 
of the fingers. A murmur is heard over the affected portion of lung and 
an X-ray film shows a round or lobulated shadow in the lung field. 

Malignant Tumours. Primary carcinoma of ike lungs arises in a 
bronchus and is described on p. 147. Secondary carcinoma. The primary 
growth may be in the breast, alimentary tract, kidney, prostate, and less 
frequently in other sites. It is usually bilateral, giving rise to somewhat 
ill-defined opacities in the lung fields, as seen on X-ray examination. 
The patient may complain of shortness of breath, loss of weight and 
malaise. In some cases a bilateral pleural effusion forms. Sarcoma or 
mesothelioma may be primary or secondary, whereas hypernephroma, 
malignant deciduoma and seminoma are secondary tumours. Primary 
sarcoma. This is a rare, solitary and rapidly growing tumour occurring in 
early life. Secondary sarcoma. The primary growth is in bone or in a 
melanotic tumour. Secondary lymphosarcoma. In addition to the growth 
in the lungs enlarged lymph nodes are usually found elsewhere, as in the 
neck and axillae, and diagnosis is made by lymph node section. Second- 
ary teratoma and seminoma. The primary growth is in the testicle, the 
secondary growths in the lungs are described as “ cannon-ball ” tumours 
on X-ray examination. 


Fibrosis of the Lungs 

Definition. An excess of fibrous tissue in the lungs. 

Etiology, The fibrosis is usually productive in origin, being formed 
in response to irritation j less frequently areas of replacement fibrosis 
occur. 

Pathology. The fibrous tissue may be distributed in various ways 
in the lungs. It may be diffuse, as in tuberculosis, sarcoidosis, pneumo- 
koniosis, and in chronic passive hyperremia. Generalised fibrosis 
affecting especially the lower lobes may be met with in generalised 
scleroderma. This may lead to cystic changes. Lobar fibrosis may 
follow lobar or bronchopneumonia. Peribronchial fibrosis is met with in 
chronic bronchitis. Localised fibrosis occurs around a tumour, cyst, 
abscess, or granuloma of the lungs, and after bronchopneumonia. 
Pleurogenoris fibrosis is secondary to chronic pleurisy, fibrous tissue 
extending into the subjacent lung. \Vlicn the fibrosis is localised a 
depressed thickened area may be seen and felt. This is often found at 
the apex of a lung due to a healed tuberculous focus. With diffuse 
fibrosis the lung is contracted, firm, and darker than normal. There are 
often pleural adhesions. On section the lung is tough, the strands of 
fibrous tissue are apparent, and there may be bronclual dilatation. 

Clinical Findings. It is only in thcdiffuscvnrietj' that symptoms are 
likely to be noted. The patient complains usually of shortness of breath 
on exertion, with cough and expectoration, especially in the winter. 
Occasionally unilateral fibrosis will cause dysphagia by torsion on the 
ccsophagus. 



178 THE RESFJRATOBY SYSTEM 

Steil! there ^b^etteLg ftl 

scoliosis present. If the fibrosis a intercostal spaces, 

pulsation is usually seen m the second and palpation : The 

diminished expansion is confirmed and tactile ircmii . 

Percussion: The note is impaired over the affected l^g» cnnnds 

h^^esonant on the other side. Auscultation: 

are weak over the fibrosed lung, and harsh on the ® n^ent 

leathery fibroid r^lcs may be h^_. and ^I,;^ering 

in both lungs. Vocal resonance is diminished, and there is no sp 

pectoriloquy. If areas of consolidation or excavation are . 

breath sounds are more bronchial in type and voice 
mereased. Basal fibrosU is often seen in children af^ broken 
pneumonia. The heart is slightly displaced to the afi^ted 
note at one base is impaired, the air entry weak, and fine to 
rales are heard constantly on deep breathing or after cough. ^ 
Differential Diagnosis. The diagnosis of pulraona^ fibwis 
not usually present difficulties, but it may be Impossible to ^ cerw 
asto its causation. A Wassermann test should be done, and, u post 
the effect of a course of anli-sjphilitic treatment detenmned. 
sputum should be examined several times for tubercle b^i >, ® 
the nature of the predominating organisms investigate, 
occupational history of the patient and the X*ray finding nw 
point definitely to pneumokoniosis. Fibrosis of a lower lobe ^ 

the result of pneumonia, bronchopneumonia or pleurisy. ^ 
especially liable to occur in children after bronchopneumonia associa 


with measles or whooping-cough. 

Course and CompUcations. Fibrosis is usually slowly progressive. 
It may lead to bronchiectasis, and be accompanied by areas of com 
pensatory emphysema. ^ . 

Prognosis, in tuberculosis, fibrosis is welcomed as an indtca lo 
of arrest of the disease. Apart from this, fibrosis limits the funrtw 
of the lungs and increases the strain on the heart, and so tends to sho e 
life. It may also conduce to bronchiectasis. ^ . 

Treatment. PropAt/Zadic ,* Adequate inspiratory breathing 
should be carried out during convrfescence in every case of ^ 

pneumonia, pneumonia and empyema, to expand the base of the ung 
and prevent fibrosis. _ ^ ♦ r\' 

Curative: In basal fibrosis, non-tuberculous in origin, ^ 

breathing exerdses should be perfomied daily, to expand the 
endeavour to prevent the development of brondiiectasis. 
environments should be avoided. The patient must live well wi 
the limits of his respiratory and cardiac reserves, and climatic trea me 
in the winter is of value in preventing bronchitis. 
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Diffuse Interstitial Pulmonary Fibrosis 
{Hamman-Rich Syndrome. Fibrosing Alveolitis. Alveolar 
Capillary Slock) 

This is a disease of unknown etiology. It may affect children or 
adults. There is dyspnoea, cough and eventually right-sided heart 
failure. Lung biopsy will establish the diagnosis, as there is thickening 
of the alveolar-capillary barrier due to increase in the number of alveolar 
cells, fibrinous deposits in the alveolar wall, %rith eosinophils entangled 
in interstitial fibrous tissue. It may be associated with arthritis. 
Occasionally improvement occurs with corticosteroids. 

It has been suggested that it is a localised form of collagen disease. 
It is characterised by progressive dyspnma, cyanosis, cough, pain in the 
chest and eventually right-sided heart failure. Diagnosis may be made 
in life by lung biopsy, the microscopical changes being characteristic. 
Fibrous tissue forms in the alveolar walls and later spreads to invade the 
lungs. The condition is progressive and death usually occurs "within 
12 months of the onset of symptoms. 

Pulmonary Hmmosiderosis 

Focal deposits of hemosiderin in the lungs may be met with in two 
main conditions. 1 . Idiopathic pulmonary hcemosiderosis. 2. Cardiac 
pulmonary heemosiderosis which is often referred to os brown induration 
of the lung. Neither of these conditions appears to lead to diffuse 
pulmonary fibrosis. 

1. Idiopathic pulmonary heemosiderosis is most commonly met with 
in children and young adults. This is a rare disease wliich is usually, but 
not invariably, rapidly fatal. It is associated with severe cases of 
hypochromic anceraia leading to secondary haemorrhage in the lung 
tissue. In tlie acute stage the patient may appear to have a severe 
respiratory infection. During remissions pallor, cough and recurrent 
small IiJcmoptyses occur. The sputum may show macrophages con- 
taining haimosiderin. X-ray examination of the chest shows fine 
mottling of the lung fields with enlargement of the root shadows. 

In another group of coses recurrent bremoptysis is associated with 
glomerulonephritis (Goodpasture’s sjmdrome), and changes in the lungs, 
similar to those described in idiopathic hremosiderosis, are noted. 
There is no definite evidence that corticosteroids are of value. 

2. Cardiac pulmonary Iioemosidcrosis is usually connected, in early 
adult life, with rheumatic carditis and mitral stenosis. It has also been 
described in association with left ventricular failure. In addition to 
haemoptysis the characteristic miliary mottling of the lungs is shown 
by X-ray examination, especially in the middle and lower zones. 

Pulmonary Alveolar Microlithiasis 

The alveoli are obstructed by microUths. X-rays of the chest show 
fine areas of calcification in the lung fields, and the patient, a child or 
adult, notices shortness of breath. Scattered rales arc heard over the 
lungs, and tlic fingers are usually clubl>ed. 
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Pneumoconiosis 

{Dust Disease of {he Lungs) 

Definiaon. Fibrosis ot the lunp. due to the 

EBology. The ^"“^8 "ft ^ (sUi<3 os in the 

nature ot the irritant: Anthraccsis (““I)’ oi and coal 

toUordug occupations :_Gold, The ^nufacture 

mining; sandblasbng; fluit and pebble cruslung, sandstone 

of abrasive soaps; metal grintog: ’ a^„sS’ to bauxite 

andpotteryrvork. Workers m nuca, tale and those 
fumes. Lilhosis or chalieosis (stone particles). < ’(metSlic 

lead or iron), this is possibly sUico-siderosis Ashe^^ 
particles containing silica and iron, and also ^ f> tiles 

Lrkers are employed in making matches, fflUrs. paints, roofing tiles. 


imployca m maKing jimwiuca, ^ ' ’ . on,- 

brake linings, etc. Bysrinom (cotton particles). in 

bagasse dust, ■which contains about 6% of silica, may upoken 

brLd-making factories. Bagasse is sugar cane, 

down, and from -which sugar has been crtracted. B^Htosis. 

is used in the manufacture of fluorescent lamps. In chrome Der> 
poisoning nodules appear in the lungs. Berylliosis behavM 
granuloma and dissemination occurs in the liver. Fawurs 
is due to inhalation of dust from mouldy hay and 
acute of chronic, and may respond to corticosteroids. 

{fancier^ s) lung. This resembles farmer’s lung as it is 
inhalation of antigens in pigeons’ and budgerigars escrel^ x. 
fever, cougb, dyspncea and rales are beard in the lungs. The ca 
monoadde transfer in the lungs is impmred. , 

Pathology. ^Vhen particles of dust are inhaled for j 

fibrotic and bronchitic changes ensue in the lungs. It is very ou 
whether in man the particles reach the lun^ from the alimentary m 
and the lymphatic system. Coal-dust particles are to a certain ® ^ 
expectorated, but silica particles tend to remain in the lungs, an 
pulmonary tuberculosis is very prone to supervene. Tub^culosis m^ 
occur in coal-miners, but it is common in gold-miners, and it also oc 
in some cases of asbestosis. Dusts containing free crystalline s 
(SiOi) are dangerous, providing the particles are smaller than 
nucrons in diameter, and their inhalation leads to the formation 
silicotic nodules and to fibrosis. Tuberculosis may supervene, ^ 
now believed that the silica produces fibrosis, not by 
irritation, but rather as the result of the solubility of the silica, 
lesions are nodular and distributed throughout the lungs. 
shown experimentally that the evil effect of quartz dust is reduwa y 
coal dust and practically abolished by shale. This is probably 
the fact that the solubility of the quartz is reduced by coal, b^a 
aluminium is released which forms a covering over the quartz p 
and so lowers their solubility. Silicosis is not uncommonly corn in 
■with anthracosis in coal-miners’ lungs. Anthracosis occurs in two o • 
In the simple variety there arc minute nodules, chiefly in the “PP^ , 
•ddle zones of the lungs. Deposits of dust may be surroun e 
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areas of focal emphysema. In the complicated form there are large 
localised opacities seen by X-rays, and tuberculous fibrosis develops. 
The outlook in this variety is very unfavourable. In anthracosis the 
lungs, as seen at autopsy, are black ; in silicosis they are grey ; and in 
sidcrosis they are brown. They are firm and contracted, due to nodular 
or diffuse fibrosis, and the pleura is thickened with adhesions. The 
bronchi are often dilated and the root lymph nodes are enlarged, hard 
and pigmented. In asbestosis silica is combined with such bases as 
magnesium, iron, calcium, sodium and aluminium, and there is diffuse 
interstitial fibrosis of the lower lobes. Examination of the lun^ of silver 
finishers, who inhale iron oxide dust, has shown that the stippled or 
reticular X-ray shadows are dvie to the aggregations of iron oxide dust, 
and not to fibrotic changes. 

Clinical Findings. The patient is usually a male between the ages 
of 20 and 40, who ^ves a history of having worked for some years 
(usually over 6) in one of the dusty occupations mentioned above. 
He complains of cough and expectoration, with shortness of breath, 
and, later, of lassitude and loss of weight. 

On Examinaiton : In the early stages the only abnormalities are 
those detected by the X-rays. In silicosis small nodules of fibrous 
tissue may be seen in the lung fields, with diffuse streakiness of 
the lungs and heavy root shadows. The nodular shadows become 
more obvious as the condition progresses, and, later, a diffuse mottling 
occurs, chiefly in the central zones of the lungs. In asbestosis there is 
a reticular fibrosis. The physical signs in an established cose are 
chiefly those of chronic bronchitis and emphysema, the air entry over 
both lungs being weak. The sputum in asbestosis may contain micro- 
scopical golden-yellow “ asbestosis bodies,** with bulbous extremities, 
consisting of a central core of asbestos surrounded by discs which give 
the Prussian blue reaction for iron, and are probably composed of 
iron silicate. 

Some cases of acute silicosis have occurred in workers in a factory 
manufacturing a cleaning powder containing ground silica, sodium 
carbonate and soap. The alkali is probably responsible for the rapid 
onset of the symptoms. Death occurred in two cases, and in one of 
them tuberculous lesions were ako demonstrated in the lungs. Cases 
have also been described in tunncllers and in rock drillers in lead 
mines. The symptoms of farmers* lung resemble those of asthma. 

Differential Diagnosis. The diagnosis of silicosis can usually only 
be established by X-ray examination of the lungs. 

Course and Complications. The course is progressive, unless arrested 
by removal of the patient from t)ic noxious environment. Complications 
include bronchitis, bronchiectasis, emphysema, tuberculosis and cardiac 
dilatation. Silicosis is occasionally followed by carcinoma of a bronchus. 
/Ubestosis may cause mcsothelionin of the pleura, pleural ploques and 
be associated with broncliial carcinoma. 

Prognosis. This is unfavourable unless the patient is removed from 
his dusty occupation in the early stages of the disease. 

Treatment. Prophylactic; Measures should be taken In nil dusty 
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BeryUlosis may be treated with cortisone or Al,l±l. 


Syphilis of the Lungs 

The condition is usuaUy congenital, rarely acquiKd. 

Pathology. In congenital syphihs a condition . 
pneumonia ” is usually present. A lobe, or the ^ter of “e J 

Lh lungs, may be involved. The aOectcd portion is <=“''“■80;'-^“™ 
depressions caused by the pressure of the nbs may be seen <” ‘>’e ' 

The lung appears pale and dry and sinks in -vrater. On section th ^ g 
may someivliat resemble the tissue of the pancreas (“ panpreatisation )• 
The alveolar epithelium is degenerated, and the alveoli contain 
leucocytes. There is round-celled infiltration of the . 

tissue ivith numerous smaU gummata. The Trepcmema “ 

present In acquired syphilis the lesion may take the form ‘ 

Clinical Findings. The infant with congenital syphilis of the 
is still-bom, and the lesion is demonstrated at autopsy, or death occurs 
after a few days, during which signs of pulmonary consolidation may 
have been detected. The ‘Wassermann reaction of the blood, both o 
the mother and chfld, is generally positive, and oth» 
congenital syphilis are noted. In adults the clinical findings are t 
of a local pulmonary tumour, or of a blocked bronchus if the gumma i 
situated intrabronchially. Bronchoscopy, the positive Wassermaim 
reaction, and the response to anti-syphilitic treatment are of value m 
diagnosis. 


Actinomycosis of the Lungs 

Etiology. The causative organism is the Actirwmyces boots {SirepiO" 
thrix aciinomyces or ray fungus). This may gain access to the lungs 
from the teeth or tonsils. 

Pathology. Granulomatous lesions are found in the lungs, 
in the lower lobes. Suppuration and fibrosis occur around them, an 
they may spread to involve the pleura, chest wall or liver. 

Cli nl f^l Findings. The history of the case may closely resemb e 
that of chronic pulmonary tuberciilosis or of a neoplasm of the lun^. 
Thus the patient complains of cough, expectoration which may be 
bloodstained, progressive loss of wdght and irregular fever. The firs 
symptom may be pleural pain. , 

On ExamxTiaiion ; The pbj’sical signs in the lun^ are very vanab e. 
Thus they may be those characteristic of bronchitis, or of an ° 
consolidation or excavation of the lung. In other cases there is dry 
or wet pleurisj’. The lesion may ulcerate through the chest 
producing a purulent dbeha^e containing "sulphur” granules. 1 ® 
sputum should be specially examined for the ray fungus, by « 
appropriate staining methods. 
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Differential Diagnosis. This may be very difBcult before the 
organism is found in the sputum or pleural fluid. The X-ray fin dings 
often closely resemble those of chronic pulmonary tuberculosis or of 
carcinoma of the Iimg. 

Course and Complications. The course is usually slowly progressive, 
the infection may spread elsewhere, especially to the liver or chest 
wall. 

Prognosis. The outlook has been improved by modem treat- 
ment. 

Treatment. A prolonged course of treatment with benzylpenicillin 
should be given, injecting intramuscularly one million units (600 mg.) 
every 6 hours for 1 to 2 months. Sulphadiazine may be combined with 
the penicillin treatment, 1 G. t.d.s. for 14 days. If this fails potassium 
iodide should be given in increasing doses, beginning with 5 gr. (0*3 G.) 
t.d.s., and working up to 60 to 90 gr. (4 to 6 G.) t.d.s. Cutaneous sinuses 
may he treated with deep X-ray. 

Aspergillosis of the Lungs 

Etiology, Infection with a fungus the Aspergillus fumigaius. The 
infection is spread by grain. 

Clinical Findings. The patient is usually a miller, form worker or 
pigeon breeder. He complains of symptoms resembling those of 
chronic pulmonary tuberculosis ; more rarely he is acutely ill. Asper- 
gillosis may complicate pulmonary infections treated by antibiotics. 

The diagnosis can only be made If the organism is found in the 
sputum. The acute case is liable to be mistaken for lobar pneumonia. 
The sputum may contain whitish flecks, composed of masses of mycelial 
threads, and no other organisms. Bapid recovery follows the admin- 
istration of potassium iodide. 

Treatment. This consists in administering potassium iodide, os for 
actinomycosis. 


Moniliasis (Candidiasis) of the Lungs 

Etiology. The causative organisms are various fungi of the monilia 
group. It is met with among tea tasters in Ceylon, Jdonilia are often 
present in the bronchi of apparently healthy individuals or in chronic 
lung disease such as bronchitis. They may become pathogenic when 
other bacterial flora have been eliminated by the use of antibiotic drugs. 

Clinical Findings, The patient complains of symptoms resembling 
those of chronic bronchitis, and the causative organisms ore found in 
the sputum. 

TVeatment. This consuls in the administration of potassium iodide, 
in gradually increasing doses from 5 gr. (0*8 G.) to CO gr. (4 G.) t.d.s. 

North American Blastomycosis 

Etiology. Tills is a systemic infection >vith the Blastomyces 
derTnatUidts, wliicli occurs only in the yeast form in human beings. It 
is widespread in the United States and in Canada, 
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CUnical FincUngs. shaLm suggesting 

ril:fpnrr;aseas,J«ens.th— ^ 

SSS“r»Hr“«. 

^Ln £“ns dlsLe is ^ally fatal v^hin a 

Treatment. Stilbamidine may be given y _ dailv 

iniSr After a preliminary test of 50 ntg.. 150 mg 
in SOO ml. 5% dextrose solution. The co^e usually 1 
month. In some cases this is followed by 
It is said that patients treated with 
which is isolated from the stn^lomyces nodosus, are less liable to re p 
than those to whom stHhamidine has been adr^tercd. 

Amphotericin should he given mtravenously, and “nl) “"P 
The dose is 0-25 mg./kg. body weight, mcreased to “;5 “S' “ „„ 

1 mv./kg. body weight. It is put up m 20 ml. vials, P™'. f’ 
reconstitution, 50 mg. of amphotericin activity. '“jf'Lwd 

infusion the concentration recommended is 0-1 mg.;ml. It 
with 5% Dextrose Infusion B.P. of pH above 5 0. The mst^t 

tions (E. H. Squibb & Sons Ltd.) should be carefully Mowed. TOe 
volume infused is usually about COO ml., and it should be P”” ^.i. 
slowly, at a rate of 100 ml./hour. The dose is reduced, when impr^ 
ment is noted, to alternate days, the treatment lasting about 4 to o 
weeks. A check should be kept on the kidnej-, liver and bone marro 
function during prolonged treatment. 


Collapse of the Lungs 
(Pulnumary AUUcUiMj) 

Varieties. Ccngenifol pxdmonary cdlapse is met with in 
infants, or in those in whom the r^iratory efforts are verj' feeble, o 
where there is obstruction to the air-way. ^ . , 

Acquired pulmonary coUapse is of two varieties, relaxation a 
compression collapse, and absorption collapse. 

RelaxaUon and Compression Collapse 
Etiology. Relojalion collapse may be due to conditions 
reduce the size of the thoracic cavity, such as a thoracoplas ,, 
diaphragmatic herma, a pleural or pericajdial effusion, or a pneum 
thorax in which the intrapleural pressure is below zero. In these ^ 
the elastic recoil of the lungs comes into increased action. 
collapse results from a pleural effusion or pneumothorax in whic 
pleural pressure is positive. 


Absorption Collapse 

Etiology. This results from brondiial obstruction, the^ air in « 
alveoli beyond the blockage being absorbed, and the portion of B 
supplied by the bronchus collapsing. The obstruction may be wi 
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or ■without the bronchus. A foreign body, such as an acorn, may lodge 
in the main bronchus, the whole lung collapsing. The obstruction is 
more often caused by plugs of mucus, in which case a segment, a lobe or 
the whole lung may be affected. This may occur in acute bronchitis, 
in influenza, or after an operation, especially on the upper abdomen. It 
is also met with in post-diphth^itic paralysis, in poliomyelitis, after 
injection of iodised oil into healthy bronchi, and in association with 
hiemoptysis. Other causes include a new gro'wth, or gumma of a 
bronchus, the pressure of an aneurysm, fibrosis or consolidation of the 
lung. When fluid replaces air in the partially collapsed segment or lobe 
a consolidation collapse results, and this may lead to an infected 
atelectasis. 

Clinical Findings. The signs of local areas of collapse are dulness 
and weak air entry. These are often met with in influenza, and change 
rapidly from day to day, as the collapsed portion of lung re-expands and 
another zone collapses. 

An important clinical condition which may occur in children or 
young adults is due to infected mucus from the naso-pharynx being 
inhaled into a bronchus. The patient is suddenly taken ill with a high 
fever, 103® or 104® F. (89*4® or 40® C.), and careful clinical examination 
will reveal a small area of weak breath sounds, with, perhaps, a few rales. 

Segmental areas of collapse give rise to small linear shadows on 
X-ray examination. Collapse of the right middle lobe is characterised 
by a triangular shadow, seen best in the lordotic and lateral X-ray 
films. 

Treatment. Re-expansion of the collapsed area of lung rapidly 
follows expectoration of the obstructing mucus plug. Tilting over a 
chair, deep breathing, coughing, slapping the chest over the affected 
side, rolling the patient from side to side, and the inhalation of 7% 
carbon dioxide and 93 % oxygen are all measures which may be employed. 
Bronchoscopic aspiration is rardy necessary. 

Massive Collapse 

Etiology. The whole lung or a lobe may collapse. It follo^vs 
operations especially upon the upper abdomen and is kno^vn as post- 
operative massive collapse. It also occurs after injuries to the abdomen or 
legs in whicli the chest is not involved. It may be met wth in one lung 
W’hcn there is a non-penetrating wound on the opposite side of the chest. 

The reason why it occurs after major upper abdominal operations 
is because the patient is prevented from brcatliing deeply with the lower 
lobes and from couglung up mucus, by tight abdominal bandages, by 
pain resulting from the operation, and by the calming effect of sedative 
drugs. This allows mucus to accumulate in and obstruct a main lobar 
bronchus. Some cases may be due to ncr\'ous reflexes inhibiting the 
movements of the diapliragm or intercostal muscles, or resulting in 
reflex constricUon of the bronchioles with inspiration, expiration being 
normal, so that the lung is deflated with respiration. 

Clinical Findings. The patient is cyanosed in some instances. In 
Uie early stages the affected side of the chest is immobile and the 
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,„be. ith bronohW or bS° Tounds over the 

bronchopbony and a few fine ^ hyperresonant, 

opposite lung are harsh, and ^ , examination shows 

t" -Uw .hi;b may be suOldently 

dense to obscure the ribs. ^ «.,Unr.ce seas clcarlv described 

Differential Diagnosis. Before massive coUapM ,•_ ,'go8 itsvas 

by my ehiet. Pasteur at the >Uddlesmc Hosp.bi!, iff 

„IuaUvmistakenforpost.operativepneumoma. Tbe chief d.strn^ g 

features are the homolateral cardiac d^pbeement. the ““sen 
rusty sputum and labial herpes, and the course of th= ^ 
urhieh is more rapid than that of pneumonia. The dia^o 
confirmed by X-ray examination, by srhieh the eollaps^ \h,Uief 
lung and the raised cupola of the diaphiBgm are 
conditions srhieh have to be excluded are 

embolus, and in left-sided affections, a up “ 

as the stomach resonance with a massive collapse maj e^o ^ 
high as the fourth rib. This gives a hyperresonant note which may oe 
thought to be due to air in the pleura, , 

Course and CompheaUons. In about 2 or 3 days aCccl^ 
may reH»xpand, the dvspncEa cease and the temperatiire. an p . 
SpiS rates fall to normaL Pleurisy-, bronchitis, pneumonia, 
bronchiectasis and abscess may occur as complications. ^ -y 

Prognosis. This is usually good, unless the collapse is h 
due to poliomyelitis, or unless pneumonia supervenes. 

Treatment. Prophylodtc In any case in which there are si^ 
bronchitis the patient should be given a course of take 

for a few davs before the operation. He should be encourag 
periodicaUy a few deep breaths after the operation. The mbalatio ^ 
7% carbon dioxide in 93% oxygen for a few minutes at the en ^ 
ansesthetic assists in ven^ating the lungs. Changes of m 

and the avoidance of binders which constrict the lower nbs are 

importance. tiould 

Curative : Bandages restricting the lower part of the ^es ® ^ 

be loosened and the patient laid on his back, flat in the bed, an ^ 
from side to side 12 times. This simple manceuvre is often s^nsi „ 
successful even when a lobe has been collapsed for several da^- 
breathing and pulse rapidly subside in rate, and the 
of mucus may be expectorated. The chest may also finnly PF^ 
over the collapsed lung, the paUent lying on his side, with the 
lung uppermost. Subsequently the patient sho^d inhale a 
oxygen and 7% carbon dioxide for several hour^ « hours 

(Commine) 2 ml. should also be given subentens^y pic 

if the patient is collapsed. If these measures fail a broncH V 
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aspiration may be performed to remove any mucus present. Sulpha- 
dimidine or penicillin should be given for a week or so after re-expansion 
has taken place. 

Hypersmia of the Lungs 

There are two varieties of hyperaemia of the lungs, or, as it is often 
called, of congestion of the lungs, active and passive. 

Active hypercBmia. This is associated with inflammatory lesions of 
the lungs, a pulmonary infarct, or the inhalation of poison gas. 

Passive hypercemia. The outflow from the lungs through the 
pulmonary veins may be diminished in heart failure, chronic bronchitis 
and emphysema. It is met with especially in elderly bed-ridden 
patients, constituting hypostatic congestion. Infection may supervene 
with rise of temperature, thus resulting in what has been called hypo- 
static pneumonia. The pulmonary veins are at times obstructed by 
enlarged mediastinal lymph nodes or by thrombosis. 

Hsmorrhagic Concussion of the Lungs 
{Blast Injury of the Lungs) 

Etiology. Hasmorrhagic lesions are often found in the lungs, especi- 
ally in children, from peace time injuries such as road accidents, in 
which no injury to the chest wall and no fracture of the ribs can be 
found. Blast from a high explosive bomb may kill witliout signs of 
enlarged mediastinal lymph nodes or by thrombosis. 

Pathology. Hsmorrhagic areas are found usually deep In the 
lungs, and often at the costo-plurenic sinus, when the spleen or liver is 
also damaged. There may also be haemothorax and effusion of blood into 
the mediastinum. 

Clinical Findings. The patient may be found dead, as described 
above, or complain of faintness, shortness of breath and pains in the 
chest or abdomen. 

On Examinaiion : Patients arc seen to be suffering from varying 
degrees of shock. In addition there is dyspnoea chiefly of an expira- 
tory type, the chest being over-distended and bulging. The physical 
signs in the lungs vary, the breath sounds are often weak tlirougbout 
both lungs and a sudden rise of temperature may herald the develop- 
ment of a lobar or lobular consolidation. Abdominal pain, tenderness 
and muscular rigidity are met with in some cases, suggesting an acute 
abdominal condition. Htcmoptysis.of varying degrees may occur, and 
restlessness is a predominant feature in all coses of blast injuries to the 
lungs. Ruptured car drums are to be expected if the person has been 
sufijcienlly close to the explosion to suffer internal injuries from blast. 

Trcalrnent. Shock should be combated by placing the patient in 
a bed heated with hot bottles or an electric cradle. Morphia, sulph. 
i gr. (15 mg.) should be given subcutaneously to control restlessness and 
severe pain, and, if necessary, repeated up to a maximum of 1 gr. (00 
mg.) in 24 hours. Oxygen should be inlialcd from a mask. Plasma 
transfusions of 1 to 2 pints (GOO to 1,200 mb) arc often helpful, but whole 
blood transfusions arc only required if there is anamixw 
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Acute (Edema of the Lusgs 

Definition. A condition in which the pulmonary alveoli are suddenly 
flooded with serous exudate. 

Etiology. The cause is not known. Probably there are several 
varieties. There are three main views. 1. The cardiac thwry : The 
cedema is considered to be a manifestation of sudden left-sided heart 
failure, perhaps due to a disproportion between the effective power of 
the ventricles, the left expelling less blood than the right. It may occur 
in association with paroxysmal atrial flutter. 2. The toxic theory: 
This may account for certain cases met with in connection with 
chronic nephritis, pregnancy and infectious diseases, in which no 
cardio-vascular lesion is demonstrable. 8. The angio-neurotic theory : 
This helps to explain the sudden onset of the condition in young people, 
apparently in perfect health, and Is supported by the simultaneous 
appearance of osdema of the face. 

Clinically, acute oedema of the lungs is most often associated with 
arteriosclerosis, aortic disease, myocardial degeneration, coronary 
occlusion, pulmonary infarction and chronic nephritis, Ixiss frequently 
it occurs as a complication of aspiration of a pleural effusion. It may 
occur at high altitudes, over 11,000 feet (8,CC6 metres). It may also be 
associated with intracranial and spinal injuries. 

Clinical Findings. The patient is usually over the age of 40. 
Apparently in normal health, he is suddenly seized with fsintness and 
apprehension and then becomes very short of breath and may rapidly 
pass into a stage of semi- or complete unconsciousness. 

On Examintuion : If the patient is conscious he is found sitting 
up and alarmed, with great distress of breathing. The skin is pale and 
moist, and sUght cyanosis is present. The heart is usually regular, but 
rapid. Rales are heard all over both lungs. After a period varying 
from a few nunutes to half an hour frothy fluid wells up into the mouth 
from the lungs, and may stream out through the mouth or nostrils. The 
fluid is often stained pink. Transient proteinuria may occur. 

Differential Diagnosis, In practice there is little difficulty in 
diagnosis, the physical signs in the lungs and the frothy expectoration 
are characteristic. 

Course and CotnpUcations. The attack may last for a few minutes 
or for several hours. As many as 70 attacks have been recorded in 
the same patient. 

Prognosis. The first attack may prove fatal ; tlie prognosis is 
always extremely grave if the patient loses consciousness. 

Treatment. A hjpodermic injection of morphin. sulph. i gr. (20 mg.) 
and atropin. sulph. 35 gr, (1 rag.) should be given immediately. 
The morphine should be repeated in 2 hours if necessarj', and ox>*gen 
administered by nasal catheter or mask. Diuresis may be promoted by 
the intravenous or intramuscular injection of frusemide (Lasix), 20 mg. 
in 2 ml. ampoule, or by the oral 40 mg, tab. If this treatment fails 10 to 
15 oz. (SOO to 450 ml.) of blood should be removed from a vein in the 
arm. Lumbar puncture is usually of no avail. The congestive heart 
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failure should be treated with digitalis by mouth, ammophylline 250 mg. 
in 10 ml. sterile water, by intravenous injection, by a salt poor diet and 
diuretics. 

Chronic (Edema of the Lungs 

This occurs in association with passive hyperasmia (see p. 187) and 
as a manifestation of cedema in renal disease. 

Infarction of the Lungs 

Definition. Obstruction of a branch of the pulmonary artery, with 
resultant haemorrhage into the lung alveoli and interstitial tissues. 

Etiology. There are two varieties, the embolic and the thrombotic. 

Pulmonary emholus. This is the most common cause. The embolus 
may consist of blood clot, of a hragment of an intracardiac vegetation, 
less frequently of air, of particles of fat or of new growth, of parasites 
such as a hydatid daughter cyst, or of droplets of amniotic fluid contain- 
ing meconium. Predisposing causes : (^rdiac disease, such as mitral 
stenosis, bacterial endocarditis, venous stasis, and childbirth. Surgical 
cases are most commonly secondary to operations in which the anterior 
abdominal wall has been incised. This tends to lead to stagnation in the 
iliac veins and their tributaries owing to inhibition of diaphragmatic 
respiration caused by pain in the wound, with consequent venous throm- 
bosis. Pulmonary embolus is also comparatively common in cases of 
fractured femur, probably due to venous stagnation, caused by the 
immobilisation of the limb. Fat embolus may also result from a severe 
shaking, multiple and compound fractures, car accidents, serious bums, 
etc. Sepsis does not appear to play an important part in the etiolog>’ of 
pulmonary embolus. Air embolism has been recorded as a complication 
of pneumoperitoneum, of vaginal doucliing with soapy water during 
pregnancy in attempts at abortion, air in the form of froth being intro- 
duced into the uterus under considerable pressure, and of insufllntion 
of tlie vagina with a sil\'er picratc powder in the treatment of a vaginal 
discharge. It has also occurred during blood transfusion as the result 
of raising tlic pressure in the bottle by a Iligginson s3Tingc while the 
filter was partly blocked. 

Pulmonary thrombosis. This may occur in any acute or chronic 
lung disease, in mitral stenosis, and also os a secondary process in con- 
nection with a pulmonary embolus. It may also be a manifestation of 
phlebitis migrans, or occur after operations. Thrombosis of the major 
pulmonary arteries may result in acute or chronic cor pulmonale. 

Pathology. The pulmonary embolus, when formed of blood clot, 
may be derived from one of the veins in the abdomen or legs. It is 
detached and carried through the right side of the heart to the lungs. 
It may also be formed from blood clot in the right atrium in cases of 
congestive heart failure, or in mitral stenosis. Air embolus may result 
from an operation on the chest wall, as in exploring an old empyema track. 
Recent infarcts resemble blood clot, whereas old ones become absorbed 
and replaced by fibrous tissue. When the infarct extends to the lung 
sxtrfncc, it is cone-shaped, with the base outwards, and evidence of dry 
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discover the source of the cose, there is a history 

Clinical Findings. In a typical polient is suddenly 

o£ an operation about 10 days pre ly- ^ ,jch is intensified 

seized Sri* agonies pamin to ^ ^;,tc 

or cThlooi and fmthy sputum. The pain may 

be so severe that the patient collapsK. „„ in bed, often 

On Emminutum; The patimt is rapid and 

So^^iito^' nemmaytenophysiirf ^gns m totopi^to 

tom’isV %ess,^ThJerim^y 

SusSBation of a porLn of the lung, i^ually in I 

the infarot is basal, involvmg the diaphragmatic P',^> ^,„ce, 

referred to the tip of the correspondmg shoulder. The tempOT 
and pulse and respiration rates arc raised. All cases do not ro 
to tte type. There is the cardiac variety, in which the patient, 
Sit^eiSton, suddenly becomes pale and collapsed, P te'art 

dyspnceic. and dies in a few minutes. Such cases are " j 

failure until the post-mortem examination reveals ‘j'%P^"“ .^y. 
pulmonary embolus. There is also a cerebral or “P‘>P’"=‘'f?™J“ v^ut 
Hree the patient, who has been convalescmg from '*''3''“'' ^Us 
2 weeks, and who perhaps is just getting out of ^dderi^au 
unconscious, is cyanosed, and has stertorous breathing. Beath occim 
a few hours, and at the autopsy no cerebral hemorrhage is foetid, 
pulmonary embolus is present. With fat embolism there is a ^tom 
tee interval of a few hours to 2 days. This is followed by dy^nM. 
pallor, cyanosis, resUessness and sweating. The patient is very i 
brings up frothy sputum which may be blood-tinged. Fat globules m X 

be found in the sputum. Maternal pulmonary emboUm due to nmm 

fluid is said to be the commonest cause of death during .'““’ur m 
following nine hours. It is associated with excessive uterme 
and amniotic fluid containing meconium. Lesser degrees of sev j 
may cause post-partum shock and collapse. ^ 

Differential Diagnosis. This is usually easy when there is se 
pain in the chest. Hmmoptysis occurring in mitral stenosis is gener r 
Mnsidered to be due to an infarct in the lungs, rather than to passi 

*'^'ccmSc and Complications. The signs of an infarct in the lunp 
usuaUy persist for about 1 to 2 weeks, and the sputum may wnm 
blood for about 7 to 10 days. Further infarcts may occur at s 
intervals. If the embolus is infected, abscess of the lung may enm 
Prognosis. This is very grave if the infarct is large, and m 

cardiac and cerebral types of cases. , m 

Treatment. Prophylactic: After, abdominal operations, and 
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fractures especially of the femur, costal and diaphragmatic respiration 
should be as free as possible, and general muscular contractions 
and leg movements encouraged. If venous thrombosis occurs in a 
limb anticoagulants should be given. It is doubtful whether getting the 
patient up on the second or third day after a major operation has 
diminished the incidence of post-operative thrombosis. 

Curative: The immediate treatment of a pulmonary infarct is 
directed to the relief of pain and the alleviation of shock. Pain is most 
effectually abolished by strapping the affected side of the chest, from 
below upwards, in a position of full expiration. The strapping should 
include portions appUed across the top of the shoulder from before 
backwards. A hypodermic injection should be given of morphin. sulph. 
^ gr. (15 mg.) and atropin, sulph. I/Z20 gr. (0*5 mg.). 

Anticoagulants should be administered to diminish the coagulability 
of the blood. Heparin may be given intravenously or intramuscularly. 
It is put up in 5 ml. rubber-capped vials containing 1,000, 5,000 and 
25,000 international units per ml. One hundred units equals 1 mg. of 
heparin. 

Heparin should be injected intravenously directly the patient is 
seen, the dose being 15,000 units. Four hours later 10,000 to 12,500 
units should be injected intramuscularly, with 0*5 ml. of 2% procaine 
mixed with each injection to reduce pain, every 8 to 12 hours for 48 
hours. The clotting time should be prolonged by this method up to 
about 20 minutes (normal 4 to 7 minutes by the liCe and Wliite method). 

PheniTidione {Dindevan) should be given by mouth simultaneously, 
the first dose at the same time as the intravenous injection of heparin, 
and repeated in 12 hours. The dose is 100 mg. (2 tablets). On the next 
day SO rog. is given every 12 hours, and subsequently 25 to 75 mg. daily. 
The amount of pbenindione required is determined by daily estimations 
of the prothrombin time. Tliis should be prolonged to between 28 
and 36 seconds (normal, 14 to 18 seconds). This is the simplest guide. 
The prothrombin time of the patient should be about twice the time of 
the control. From this the prothrombin concentration can be worked 
out. This should be kept at between 20% and 80% (normal 70% to 
140%). If it rises, more phenindione is required, if it falls below 20% 
the phenindione should be omitted for a day. The prothrombin index 
is the control prothrombin time, divided by the patient’s protiuombin 
time, multiplied by 100. I’his should be kept at between 40% and 50% 
(normal 95% to 110%). The urine of the patient taking phemndionc 
may be orange-red in colour. This is of no significance. It should be 
tested daily for blood. Aspirin should not be given with anticoagulants. 

If hicmorriiage occurs the anticoagulant should be stopped. If the 
bleeding is due to heparin the dotting time can be quickly restored to 
normal by tlie intravenous injection of 10 ml. of 1% protamine sulplintc 
solution. IIjEmorrhagc due to phenindione should be treated by the 
intravenous injection of 10 mg. of vitamin K (Synkavit), or 20 to 25 mg. 
can be given by mouth. Alternatively a blood transfusion of I pint 
(flOO ml.) may be given. 

Phenindione should not be given for longer than 4 to C ecks, owing 
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to the risk of complications, such as fever, rashes, bronchitis, diarrhcea, 
steatorrhosa, jaundice, renal damage, giddiness, tremors, sweating, 
aplastic anaemia, orange discolouration of the hands and nails, etc. It 
should not be given in cases of cirrhosis hepatis. 

In cases in which the heart has stopped beating, immediate 
embolectomy has been performed with some success. The base of tbe 
pulmonary artery is opened and the clot removed. 

Haemopt3*sis 

Definition. Spitting of blood. 

Etiology. may be true or spurious. In true 

hemoptysis the blood is derived from the larynx, trachea, bronchi or 
lungs, whereas in spurious haemoptysis the source of the bleeding is 
above the larynx. 

The causes are verj* numerous. True hennopiysis: Bronchial 
carcinoma is a frequent cause, next to which come mitral stenosis, 
associated with pulraonarj* infarct, and congestive (left ventricul^) 
failure. Other fairly common causes are tuberculosis, pneumonia, 
bronchopneumonia, infarction from any cause, and bronchiectasis. 
Less frequently hsmoptj’sis is due to a simple tumour of the bronchus 
such as an adenoma or angioma, secondaiy’ carcinoma, hereditary' 
telangiectasis, abscess or gangrene of the lungs, congenital cystic disease 
of the lungs, bronchitis, spipoch*tal bronchitis, paiagorn'miasis, actino- 
mycosis, hydatid infection, btlharziasis, pneumokoniosis, erosion of the 
lung by a pneumolith {hwmoptysis caJa/losa) and to Goodpast\iie*s 
syndrome in which there is also glomerulonephritis. Penetrating wounds 
of the lungs, due to a foreign body or fractured rib, or due to puncture 
of the lung in pneumothorax treatment arc sometimes met with. 
Haunoptysis may also be due to blood diseases such as purpura, 
leukaemia, hxmophilia, or pernicious anemia ; to deficiency' diseases 
such as scurvy or lesser degrees of vitamin C insufficient^’ ; to lack of 
vitamins P or K ; or to the hjcmorrhagic forms of small-pox and measles. 
It is at times associated with a high blood pressure, arteriosclerosis, 
polyarteritis nodosa and emphysema. There is probably no such thing 
as hjemopty'sis due to vicarious roenstniation. An aneurysm may erode 
into a main bronchus or into the trathea and cause a recurrent “ weep- 
ing” of blood, or a fatal tuemorrbage. Other tracheal and bronchial 
causes include tumours, the infective granulomata such as tuberculosis 
or syphilis, and erosion of a caseous tuberculous ly-mph node. 

Ifrcmopty-sis in children or y-oung adults is occasionally' due to 
idjopalhtc pulmonary ttda-osis. The clinical picture is that of a c}h 1<1 
with anamia the cause of which is obscure. The sputum docs not 
usually contain fresh blood, but is reddish-brown due to luemosidcrin- 
It is thought that the disease may be due to an increased permeability 
of the pulmonary capillaries. There is damage to the elastic tissue of 
the lungs, with deposits of hxroosiderin and fibrotic changes in th® 
lungs. 

Spurious hizmopiysxs : TIic bleeding comes from the gums, from 
pharyngeal varices or from tbe nose. It is sometimes self induced and 
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a form of malingering. Betel nut chewing in India and Ceylon may 
simulate hemoptysis. 

Clinical Findings. These vary with the amount of blood 
expectorated. Thus the sputum may be stained with blood, small dark 
clots may be expectorated, or there may be a frank haemoptysis of bright 
frothy blood of several ounces, or a profuse discharge of a pint (600 ml.) 
or more of blood may occur. The sputum usually contains blood for 2 
or 3 days, the colour becoming darker after the bleeding has stopped, 
and stale blood is expectorated. Unless the bleeding is severe, the 
patient is unaware of it until he sees the sputum. In a sudden haemopty- 
sis, in which pure blood comes up, he may just “ clear his throat,” taste 
and feel a saltish warm sensation in the mouth, and then spit out the 
blood. Rupture of a vessel into a pulmonary cavity may cause death in 
a few minutes, whereas if an aneuiysm bursts into a bronchus, the patient 
falls dead in a few seconds. In pulmonary tuberculosis hjeraoptysis 
is more common in hot weather, and in the majority of cases it occurs 
when the patient is at rest. In some cases hemoptysis leads to lobar 
collapse of the lungs. Deficiency of vitamins C or P may be accompanied 
by lowered capillary resistance and by a tendency to spontaneous 
petechise and ccchymoses. Lack of vitamin K may be associated with 
chronic cholecystitis, jaundice and hypoprothrombinffimia and result 
in hceraoptysis from an old-standing tuberculous cavity. 

Differential Diagnosis. The diagnosis of litemoplysis presents no 
difficulty if the patient is seen during an attack. If there is only the 
history to help, there may be great difficulty in differentiating it from 
hrernatemesis. Attention should be paid to the following points : Was 
the blood coughed up or vomited ? Is there a history of previous chest 
trouble, or of indigestion ? Did the patient feel faint before the blood 
came up, as often is the case with hasmatemesis. Was there food mixed 
with the blood ? "Was the blood of a brownish colour, due to the action 
of gastric juice, or was it bright and frothy ? Was there blood in the 
sputum for some days subsequently ? Did melaina occur after the 
heemorrhage ? Melsena is not absolutely diagnostic of hcematemesis, 
as blood may be swallowed in a severe haemoptysis. If the blood is 
actually seen, the reaction to litmus should be tested. In htematemesis 
it is acid, unless the patient has taken a large dose of alkali just before 
the bleeding took place, whereas in ho-moptysis the reaction is alkaline. 
In all cases a history of a definite bomiop^sis should be treated seriously 
and as soon as possible further investigations should be carried out to 
determine its cause. Li some cases, however, a cause cannot be found. 

Treatment. In cases of pulmonary tuberculosis the patient should 
be propped up in bed in a semi-recumbent position, and if it is 
known from which lung the bleeding is coming, he should be inclined 
slightly to that side. Tliis helps to prevent the blood being aspirated 
into the healthy lung and carrying tuberculous infection there. If 
the bleeding is severe, or if the patient cannot be calmed, a 
hypodermic injection of morphin. sulph. J gr. (15 mg.) should be given 
immediately. It is not wise to sit the patient up, withhold morphine 
and encourage the patient “ to cough the blood up.” Such treatment 

*»itniosT‘» Kxricis*. 7 
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the affected lung by means of an P“^°beXilral cavity 
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to cheek the haimorrhage. If this is not P°f P™® has 

sions, artificial pneumoperUoneum is “ to know 

met with success. It has the advantage that it is not necess ly 

from which lung the bleeding is coming. 700 to 8®“ . . ^be 

usually required to stop the bleeding, refills bemg ^ jbould 

first week and subsequently once a week for 6 to 8 not 

be aUayed by a sedative linctus. Alcohol, ergot ^ly be 

be use! All food should be taken cold, but it need not 
fluid, thin bread and butter, jeffies. ^wSuU b? 

aUowcd, and a saline aperient of mag. sulph. 120 p. (8 G.) h 
given. Titamin C deficiency can be diagnosed ’^y ^ tration 

tration of ascorbic acid in the urine before and anw the C, 

of test doses of ascorbic acid. If „ ete 

ascorbic acid tab. 50 mg.. 2 tabs. t.i.d. should be p-en. If ^P ^ be 
obtained and the capiUary resistance is ■"*p,'!“.V*mont«is 

ndminisUred, as Permidin tab. 0-25 G., 4 tabs, daib'- If Ij 
is associated with hypoprothrombinxmia vitamin K should ^ P;f f ™ 
ns Synkavit, one tab., 10 mg. W.d. by mouth, together f' 

(0-3 G.) capsule, 2 t.i.d. by mouth, if there is jaundice. 'J 

Synkavit, 10 mg., is injected intravenously or intramuscularly lo 
4 days. 

Abscess of the Lungs 

Definition. A localised purulent necrolising infection of t e 

Etiology. The abscess is caused by infection vrith pyogenic 
such as streptococci, staphylococci, pneumococci, spiroebjetes 
anaerobes. Spirochates are almost always present m the pi^ 
inhalation abscesses. The varieties of lung abscess may ^ da^mea ^ 
follows ; 1. ^jpirction. This is due to inhalation of septic ..gj 

after tonsillectomy or other operations on the naso*pharynx. o - 
material may be inhaled xmder anaesthesia. A quinsy may rup ^ 
the contents be inhaled during deep. About one-third of dl mng 
scesses are of this inhalation type. 2, Bronchogenic. Tlu* is ass 
•with foreign bodies in the brondu, tumours, especially carcin « 
bronchial stenosis and bronchitis. Twenty-five per ce^. of au b 
abscesses are associated with bronchial carcinom^ 3. li^rnw g ^ 
The infecting organism is carried to the lungs in the blood 
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Staphylococcal septiccemia is a frequent cause in children. 4. Necrotising 
pneumonia. This may occur after bronchopneumonia or lobar pneu- 
monia, usually due to a KUhsiella pneumonice (Friedlander’s bacillus) 
infection which may be combined with staphylococci. Small multiple 
abscesses form which may become chronic. 5. Infected cysts. Broncho- 
genic cysts are often infected and may lead to abscess formation. 
6. Eosinophilic. Due to a jfilarial infection. 7. Transdiaphragmaiic. 
Subphrenic abscess or amcebic abscess of the liver may give rise to 
pulmonary abscess formation. 8. Transihoracic. Due to a wound. 
9. Mediastinal. Suppuration in the mediastinum secondary to carci- 
noma of the oesophagus, or suppuration in the bronchial Ijmiph nodes 
may result in pulmonary abscess. A lung hsematoma may also 
suppurate. The amoebic pulmonary abscess is described separately. 

Pathology. The inhalation abscess is usually in the right lung, 
especially in the axillary and posterior sub-apical segments of the upper 
lobe, less frequently in the apical segment of the lower lobe. Embolic 
abscesses may be multiple, and often they are close to the pleura. The 
abscess may be encapsulated and closed, or in connection with a 
bronchus. 

Clinical Findings. Since the use of antibiotics the incidence of lung 
abscess has been considerably reduced. A typical example of inhalation 
abscess is os follows : A day or so after the inhalation of infected 
material the temperature rises. After a few days the patient notices 
that his breath is offensive after cough. The temperature then rises 
higher, and the patient is acutely ill. 

On Examin^ion ! In the early stages a small area of dulness, with 
diminished tactile fremitus, weak breath sounds and a few rales, is 
detected in one lung. Unless the abscess is in connection with a 
bronchus there is no purulent sputum. The temperature, and piJse and 
respiration rates arc all raised. If the abscess ruptures into a bronchus, 
oiTcnsive purulent sputum is produced. This may measure about 
14 fl. oz. (420 ml.) or more in the 24 hours. With the appearance of the 
pus the temperature usually falls, and the general condition of the patient 
is ameliorated. The blood shows a Icucocytosis of about 12,000 to 15,000 
per c.mm. The X-raj's reveal a shadow in the lung, at first homogeneous, 
but after nipture into a bronchus a cavity with a fluid level may be 
seen when the patient is in tlie erect position. Tliis may only be visible in 
n lateral radiogram. The X-ray appearance of staphylococcal abscesses 
has been described on p. 155. 

Diffcrenllal Diagnosis. In the early stages a pulmonary abscess 
may be mistaken for bronchopneumonia or an cnej'sted interlobar 
empyema. After rupture has occurred, the possibility of bronchiectasis 
must be considered. The history of the case, and the clinical and X-ray 
findings usually render the diagnosis clear. It should always be remem- 
bered that n lung abscess may be associated with a bronchial carcinoma, 
the former being the prominent feature. The diagnosis is ^nerally 
established by bronchoscopy. 

Course and Complications. In some cases the patient coughs up 
the contents of the abscess, the temperature rapidly falls to normal, 
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and a spontaneous rae is effected 

is continuously pirfent, ^ suppurative process b slowly 

'“S’ES'§£=£H^ 

combined with 0-5 G. streptomycin every 6 hours It te mfecMg 
orcanism is a staphylococcus cloxacillm (Orbemn) should be g 
(sec p. 157). Postural drainage should be used if the J 

posiHon to mspond to such treatment and is in <=“"1"'™“““;”,. 
Tbronchus. hut thb should be postponed until the ^ 

If a cute is not elTected in 2 or 3 weeks further measures will be ^qinre 

An attempt may be made to empty the 

scope under local aniesthesia. The operation of ”°"2uv b 

lobMtomy, rather than drainage through the chest waU, especiaUy 
chronic abscess. 

Gangrene of the Lungs 

Etiology. Gangrene of the lungs is now so rare, owing to 
diagnosis and efficient treatment of the predisposing lung 
that it hardly merits a separate description. The sputum is bom y 
oUensive and contains portions of disintegrated lung tissue 
aerobic and anaerobic organisms. The patient is desperately i 
severe sweats and high fever, and the few cases I have seen 
succumbed to the infection. 


Hydatid Disease of the Lungs 

Etiology. The disease is due to infection with the ovum of t 
Echinococcus granulosus {Tccnia echinococcus). 

Pathology. The cyst usually forms in a lower lobe of the lu g » 
frequently on the right side. It is generally solitary, and surro^ 
by a fibrous capsule. It may rupture into a bronchus, or ml 
pleura, pericardium, aorta, pulmonary veins or through the diap ^g 
The cyst varies in size, up to about 4 or 5 inches (10 or 12‘5 c -) 
diameter. In some instances its contents inspissate. . 

CUnIcal Findings. The patient may give a history of ^ 

some countiy such as Australia, where hydatid disease is compare 
common. He may not notice any alteration in liis health, and le j ^ 
is discovered by X»rny examination. In other cases the early syn^ 
are those of bronchitis, or of an intra-llioracic tumour. Thus t e 
be cough with expectoration, or progressive dyspnoa. 

On Eraminalion : The physical signs in the lungs may 
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slight, or a definite area of dulness may be detected in one limg, with 
weak breath sounds and diminished voice conduction. As the cyst 
enlarges the mediastinal contents are displaced towards the opposite 
side. The blood may show an cosinophilia up to 6 or 8%, and the 
intradermal Casoni test (see p. 83) is usually positive. If the cyst 
ruptures into a bronchus, hooklets may be found in the sputum. 

Differential Diagnosis. The X-ray findings are fairly characteristic, 
the cystic shadow having a defined margin especially in the lateral 
view. Other conditions, such as a dermoid cyst or a simple pulmonary 
tumour, may cause difficulties. The blood and cutaneous tests for 
hydatid are useful for confirmatory evidence. 

Course and Complications. A progressive enlargement of the cyst 
will give rise to increasing dyspnoea, whereas shrinking and inspissation 
are followed by a disappearance of all symptoms. Rupture into a 
bronchus may be followed by a pulmonary abscess ; rupture into the 
pleura by shock and urticaria; and rupture into the pericardium, aorta 
or a pulmonary vein may cause sudden death. 

Treatment. The cyst should not be aspirated. Thoracotomy by a 
skilled surgeon will often enable the cyst to he removed. 

Dermoid Cysts of the Lungs 

Clinical Findings. Tliere are usually no symptoms until the cyst 
enlarges sufficiently to cause pressure effects. The patient may then 
complain of cough, expectoration, shortness of breath or of pain in the 
chest. Hairs may be seen in the sputum, and the presence of the cyst 
is revealed by X-ray examination. Instead of rupturing into the lung 
the dermoid may enlarge considerably, compressing the lung into a tliin 
layer. The physical signs are then those of pleural effusion. On 
aspiration through the chest wall the diagnosis may be established by 
finding hairs in the pultaceous contents of the cyst. 

Treatment. If causing pressure effects, an attempt at removal 
should be made by a skilled chest surgeon. 

Congenital Cysts of the Lungs 

Etiology. Congenital cysts are uncommon and arc probably 
formed by a dilatation of the otria of the lungs, as no oK’coH are present. 

Pathology. In children or adults single or multiple cysts of varying 
size may be found, containing air or fluid. The fluid contents may be 
watery, mucoid or purulent. Congenital cysts ore classified ns ; 
1. The large balloon cyst which may completely compress the lung in nn 
infant or young child. 2. The solitary cyst occupying up to half the 
lung field, S. Multiple mcdium>sizcd cysts often seen near the lung 
root. 4. Multiple small cysts resembling bronchiectasis. They may 
be distinguished microscopically ft^om bronchiectasis, for witli congenital 
cysts the cartilage, muscle, clastic tissue nnd glands arc irregularly 
distrilmtcd in the supiwrting tissues, the lining cpitlielium often remain- 
ing intact. With bronchiectasis the epithelium is destroyed, whereas 
the structures in the wall maintain their normal position. 
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h==moptysU. men infection '“i? This may 

fever cough, offensive sputum and clubbmg of the fange . 
he foUowed by lung abscess, bronehiectas«, empyema or 
abscess. A cyst may rupture and cause a simple or benign spon 

'’“"SrenSl Diagnosis. A single ^ 

neously diagnosed as a cavity due to pulmomiy tuberculo 
pSumothoSi. men infected, the clinical findmgs resemble those 
luns abscess or broncliiectasis. . .,..vTvfnTn" 

Treatment This varies with the type of cyst Srtion 

in a large balloon cyst must be immediaUly reheved i^““ 

of a needle, foUowed later by pneumonectomy X 

if it is pedunculated. Radical cure of unilateral mfectcd cysts may 
effected by lobectomy or pneumonectomy. 

Par^onlmiasis 

{Pulmonary Distomiasis, Lung Fluke Disease) 

Etiology. The causative organism is a trematode, the 
tcMfmrwni or DisUma ringeri. Infection in man occurs 
infected water, by bathing in It, or by eating ®^nt««?nes. 

disease U endemic in Japan, Formosa, Korea, China and the PbiUpp 
Pathology. The trematode makes burrows in the lung. 

Clinical Findings. The patient complains of recurrent hamoptj . 
often related to exercise. The diagnosis is established by finding 
ova in the sputum. ^ rnn^t 

Treatment. Prophylaeiic : In infected areas all drinking water 
be boiled, bathing should be forbidden and crabs must not be eaten. 
Curative : This is os for bilharaaasis. 


THE PLEURA 
Acute I>ry Pleurisy 
(Fitrinwf or Plastie Pleurisy) 

Definition. Inflammation of the pleura, not accompanied by 
fluid exudate. . . - _ 

Etiology. Primary cases may be due to a rheumatic imec * 
following exposure to cold. Pleurisy is often secondary to a tubercu^^ ^ 
focus in the lungs, to pneumonia, pulmonary infarct, bronchiec i 
neoplasm of the lungs, or to injury of the cliest wall and at times 
pulmonaiy actinomycosis. ^ 

Pathology. The inflammation may be localised or 
layers of the pleura arc usually involved, a sticky exudate of lymp 
fibrin being found- The pleurisy may be localised to an in er 
septum, or to the diaphragmatic pleura. 
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Clinical Findings. In the primaiy cases, and in those associated with 
tuberculosis the patient is o^n a young adult who says that he was 
suddenly seized with a pain in the side resembling a “ stitch.” Any 
attempt at taking a deep breath or coughing intensifies the pain. It 
should be remembered that in some cases there may be no pain, 
although an extensive pleural rub is present. 

On Examination : The temperature is usually a little raised, 99* 
or 100® F, (37*2® or 37*8® C.). The respiration rate is also somewhat 
above the normal, but the breathing is shallow. The patient may 
prefer to lie in bed on his back or on the sound side, owing to local 
tenderness over the affected area. 

The chest. Inspection : The movement may be slightly diminished 
on the affected side. Palpation : Often there is local tenderness at 
the site of the pain. Friction fremitus may be felt. Percussion : 
The resonance is normal, or slightly diminished. Auscultation : There 
is weak air entry over the area of the pleuri^. A leathery or creaking 
rub may be heard at the end of inspiration or beginning of expiration, 
or fine pleural crepitations at the end of inspiration. These are 
constant after cough, helping to differentiate them from pulmonary 
r&les which often disappear after cough. Vocal resonance may be 
slightly diminished over the affected area. 

In diaphragmatic pleurisy the pain is often referred to the tip of 
the corresponding shoulder or to the shoulder joint (the reflex is through 
the phrenic nerve to the 4th cervical nerve root), or the symptoms may 
be abdominal. In the latter case a tender area can be found in the 
subcostal plane, about 2 inches (5 cm.) from the mid-line {U bouton de 
Guineau deMussey). There is usually weak air entry over the correspon- 
ding lower lobe of the lung. In interlobar pleurisy, the inflammation 
may be localised to the septum between the right upper and middle lobes. 
The pain is then felt in the region of the fourth right costal cartilage, 
and fine crepitations may be audible at this level. Often the condi- 
tion is only revealed by X-ray examination. 

Differential Diagnosis. Other causes of pain in the chest must be 
considered, such as myalgia or fibrositis of the intercostal muscles or 
membranes (pleurod}'nia), Bornholm disease, intercostal neuralgia 
or neuritis, Tietze’s syndrome, characterised by pain and swelling of a 
costal cartilage, tlie cause of whidi is unknown, periostitis of a rib, the 
initial pain of lierpes zoster, and pain referred from the heart or abdomen. 
The physical signs of dry pleuri^', enumerated above, are very charac- 
teristic. In intercostal myalgia, ^though tlic pain is intensified by deep 
breathing, no pleural signs arc found. In intercostal neuritis or neuralgia 
the pain follows the nerve path, and localised tender spots are present, 
especially at the back (posterior primary division), in the mid-nxilla 
(lateral cutaneous branch) and at Uic chondro-stema! junction (anterior 
cutaneous branch). The appearance of tlie ^rpical eruption establishes 
the diagnosis of herpes. Rib periostitis may be shown by X-ray 
examination. Pain due to cardiac or gastric causes is often related to 
effort or to digestion. 

Course and Complications. In simple cases the pain usually lasts 
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tor .bout a tveek. but fluid -ay rapidly form. 

pnelorfror it maybJtha initial aymptom of »Pu'-onary neoplasm 
OT of tuberculosis. An extensive plastic pleurisy may pass on 

’’’TIgS." Tht dlptnVsTgely upon the cause. The possibility 
of pulmonary tuberculosis or of a neoplasm should always be borne m 

"“Treatment. Tlic patient must be kept in bed until the trmpemture 
is normal. The pain may sometimes be rebeved ‘’''i “PP'u ^ 
tic. iodi mitis or cataplasma kaolmi to the affected side, 
unsuccessful the side should be strapped from base to apex, m a jmsit on 
of full expiration. The useless dry cough can be checked by a scdativ 
linctus. To secure sleep some drug sucli ns nspirin 5 to 10 \ 

0-6 G.) may be given at night. The diet during the febrile period should 
be fluid or semi-solid, nnd the bowels should be opened dnilj • „ 

temperature has fallen the chest should be X-rayed to see if there is any 
evidence of underlying pulmonary disease. If a tuberculous * 

discovered, the treatment is a.s for an early case of pulmonnr>’ tiioer- 
culosis. Apart from this, gentle breathing exercises should be enrouragea 
during convalescence, to expand the lung, increase the circulation ana 
prevent the formation of pulmonary’ fibrosis. 


Chronic Dry Pleurisy 

Chronic thickening of the pleura, sometimes with calcified plaques, 
may be found in association with pulmonary tuberculosis, in artificial 
pneumothorax or pleural effusions of some duration, after an empyema, 
and in polyserositis. 

Pleural Effusion 

The following varieties are described : 1. Clear effusions, of whic ^ 
there are two varieties, pleurisy with effusion (serothorax), and a pleura 
transudate (hydrothorax). 2. Purulent effusion, an empyema (pyo 
thorax). 3. Htemorrhagic effusions, such as hemothorax, 
serothorax, and hxmohydrothorax. 4. lllilky effusions, sue a 
chylothorax, pscudochylothorax, and chylifonn effusions. 


Pleurisy with Effusion 
{Sera-fibrinous pleurisy. SeroOiorax) 

Definition. An inflammatory serous pleural exudate. ^ 

EUology, The most important cause is a tuberculous focus in 
lungs or pleura. Some cases may be due to rheumatism, or occm as 
complication of scpticfenus or typhoid fever. Less common y 
effusion is associated with inflammatory pulmonary lesions sue 
pneumonia, virus pneumonia and bronchopneumonia, with a pulmon ^ 
infarct, or with malignant disease of the lungs, pleura, 
ribs . It may also be met with as a complication of lesions of t e p 
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cardiiim or abdomen, or as a manifestation of polyserositis. Artificial 
pneumothorax was complicated by a serous effusion in about 50% of 
cases. 

Pathology. A plastic pleurisy is followed by the output of a clear 
yellow exudate. The specific gravity of the fluid is between 1*010 and 
1*018. The reaction is alkaline, and protein (albumin, globulin and 
fibrinogen) is present to the extent of 4% or over. The fluid usually 
clots on standing. Jlicroscopically polymorphonuclear cells, lympho- 
cytes and a few red cells are seen, and occasionally eosinophils 
predominate. In one case with combined abdominal tuberculosis and 
a tuberculous pleural effusion the fluid showed 80% and the blood 14% 
of eosinopliils. A few pleural endothelial cells may also be seen. The 
exudate is often sterile, but tubercle bacilli may be found, or, if the 
exudate is injected into a guinea-pig, it may cause the animal’s death 
from tuberculosis. Lymphoc 3 rtosis is suggestive of a tuberculous 
infection. In other cases the pneumococcus or Salmonella iyphi may 
be found. The amount of fluid varies from a few ounces to over 2 pints 
(1*2 litre). 

Clinical Findings. The effusion may arise insidiously or follow an 
attack of acute dry pleurisy, or occur os a complication of one of the 
conditions mentioned above. The symptoms vary with the mode of 
onset, and the patient may complain of pain or of dyspnoea. The results 
produced by the effusion depend largely upon the amount of fluid present. 

On Examination : In an average case there is fever of 101® F. (88*8® 
C.) or over, the pulse is frequent, 100 or more, and the respiration rate is 
above normal. The patient appears distressed on slight exertion, and 
tiicre is some cyanosis. He tends to lie on the affected side or may 
require to be propped up. The chest. Inspection : There is diminished 
movement on the affected side. The shadow of the diaphragmatic 
movement, as seen on the chest wall when the patient breathes, is not 
visible on the affected side (Litten’s sign). The cardiac impulse may 
be seen displaced away from the side of the effusion. Palpation : 
There is diminished expansion on the affected side. Tactile fremitus 
is usually absent over the effusion. The cardiac apex is moved away 
from the side of the fluid, and in a left-sided effusion cardiac pulsation may 
be felt to the right of the sternum. Percussion : There is stony dulncss 
over the effusion, above the level of tlic fluid a high-pitched note may be 
elicited (skodaic resonance) due to compression of tljc lung. The upper 
level of the effusion is shown by X-ray investigations to be horizontal, 
and not cun'cd upwards in the axilla ns previously described by Ellis 
and Damoiscau. The level of tlie upper border of the fluid may also 
vnrj' with change of position of the patient. A triangular area of dulncss 
may be found on the opposite side at the hack, owing to the fluid 
forming a mediastinal bulge (Greece’s triangle). The apex of this triangle 
is on top, near tlic spine, at the level of the upper border of tfic effusion. 
Auscultation : The breath sounds over the fluid may be absent, verj* 
weak, or bronchial in character if the lung is collapsed and the bronchi 
remain patent. TJjc air cnti^* is usually feeble above the fluid, wherea-s 
over the opposite lung the breath sounds arc loud and harsh. Some 
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.catt^red rhoncU may be heard somdrov^ d‘dl 

opposite base. Usually there X pleural frietion rub 

arra, but at times some coarse yoeal resonance is 

may be heard just above “PP* UDPer level the conducted 

usuaUy absent over the ^ Xraeto (sgophony). tVWspering 

voice sound has a nasal or g present over a pleural 

ssn -.1 

only be determined by ^ difficulty, 

presence of a pleural eKusion is o ° ^jy pleural adhesions, 

especially if the fluid is sTiL^nydulness. 

The most reliable indications of fluid are the tna ds^ Car^c 

Lenee of tactile fremitus, andabsen^ofadventiffi^^^ 
dEplacemcnl isnol iK3ys prSent. ‘the br^ ?ttfusion must be 
that no reUanee can be placed on them A 
diUerentiated from the foUmrmg conditions i 

Bbrosis of lung, consoUd atol ^ thelnn^ and^pmS^ ^ 

With a thicken jpicura and llEroid '““B- may be 
stony characur, the chest waU is often flatten^ and the h^ mV 

displa^d.towards tbe afl^ dd. 


icted side. Aovenuuous -- 

fibroTriil^.’ are often heard over the J, 

■ • is not. o stony, vo«l£m™i^ » m“t. 


consolidation the note also U not so .tony, vocal eemtM b m 
and riles are usuaUy audible. There is also no rerdiao p 
In pericardial eHusion, the dulneas baa a peculiar .tape (see p. a n 
the signs at the left base behind are those of consohdaUon ^ee P; 

‘ ’ bt, especially in a localised interlobar, med 


In aU cases of doubt. especiaUy m a localised mtwloDar, 
diaphragmatic effusion, an X-ray examination Is of grea va » 
should be obtained, if possible, before any exploratory . a.i 

_1 a : 1 - T* Iseie clftfpfl that blind Dunch biopsy ox ine p 


should be obtained, if possible, before any exploratory i' 
chest is made. It has been stated that blind punch biopsy of tne P 
pleura can establish the diagnosis in about 80% of tuberculous 
of malignant effusions. . . „*^aUy 

Course and CompUcations. A small pleural effusion is 
absorbed spontaneously in 2 to 8 weeks, with 

thickening, adhesions, or calcification. The compressed other 

and very little abnormality can be detected subsequently. 
cases the lower portion of the lung does not completely exp ' -g ^ 
gested, and fibrosU of the lung ensues. Acute c^ema of ^^|us}on 
rare complication during the early stage of the diseas^ A by 

often will not absorb until a certain amount hM been re 
aspiration. In other cases after aspiration the effusion recura rep layer 
causing little constitutional or mechanical disturbance. »borax. 
of fibrin may be deposited on the pleura, constituting a ^ 80% 

Prognosis. The immediate prognosis is good, ® , .q years 

cases of pleural effusion forming between the ages of 15 an gjjtiy 
pulmonary tuberculosis develops within 5 years. l*ess 
bronchiectasis ensues on fibrosis of the lung. . , inn,, as the 
Treatment. The patient should be kept m bed ns g 
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temperature is raised, and, if practicable, until the effusion is absorbed. 
The amount of fluid ingested should be limited to 2 pints (1*2 litre) a 
day, and in obstinate cases a salt-poor diet (see p. 243) may be given. The 
affected part of the chest should be painted every other day with Uq. 
iodi mit. A syringe-full of fluid should be removed from the pleura and 
examined chemically, cytologically and bacteriologically. It is not 
advisable to aspirate all pleural effusions as a routine procedure. Unless 
there is good evidence that the effusion is not due to tuberculosis a 
course of streptomycin, and/or P.A.S. is advisable (see p. 169). 

Hydrotborax 

Definition. A transudate into the pleural space. 

Etiology. The two main causes of hydrothorax are heart failure 
and renal disease. More rarely it is associated with severe ansmia, 
famine oedema or deficiency of the vitamin B complex, or with throm- 
bosis of the azygos veins, or pressure upon them by a mediastinal 
growth or by mediastinal lymph node cniargeroent due to Hodgkin’s 
disease or leuksemia. Meigs* syndrome, first described by Cullingworth 
in London in 1879 and later in America by Meigs in 1934, is characterised 
by an ovarian fibroma with ascites and hydrothorax. It is suggested 
that the hydrotborax results from mechanical obstruction to the venous 
return within the abdomen, or that the fluid passes by lymphatics 
through the diaphragm to the pleura, or through a persistent pleuro- 
peritoneal canal. Hydrotborax and ascites occasionally occur associated 
with cirrhosis of the liver. 

Pathology, The fluid transudes cither as the result of venous stasis 
or owing to changes in the blood and tissues associated with renal 
disease. The transudate is pale yellow, the specific gravity is lower than 
1*010, and a small quantity of protein (albumin and globulin) is present. 
This is less than 8%. It does not clot on standing. Microscopically 
only a few endothelial cells are present and there are no organisms. 
The transudate may be bilateral. 

Clinical Findings. The history is that of the antecedent condition, 
usually cardiac or renal disease. An increase of dyspncea suggests fluid 
in the pleura, the physical signs of which have been described above. 
Cardiac displacement is not generally marked. There is no disturbance 
of temperature, and no prcUminaiy stage of dry pleurisy is noted. 
(Edema is often present elsewhere, in the legs, hands or back, (^cs 
of Meigs’ syndrome are likely to be considered to be malignant and 
inoperable, and so it is important that a correct diagnosis is made. The 
pleural effusion is large, unilateral, generally on the right side, and 
displaces the mediastinum. The ovarian fibroma can usually be 
removed with subsequent cure of the condition. 

Course and Complications. Tlic course depends largely upon the 
results of the treatment employed for the underlying cause. 

Prognosis. This is ofren grave, ns in cardiac disease the transudate 
is an indication of circulatory' failure, and in renal disease it Is an 
expression of defective elimination. 

Treatment, The fluid should be aspirated if U is causing distress. 



the RESFinATOBY SYSTEM 

and the «PP™priatc treatment pven for the cedema of cardme 

disease, or tor vitamin B deficiency. 

Empyema {Pyolhorax) 

Definition. Pus in the pleural “vity. ^ t^e 

Etiology. The incidence „„„ „ comparatively 

use ot sulphonamidcs and j often a complication of 

rare disease. Empyema tras formerly most otten a^ ‘ ^^omonie 

lohar pneumonia or of '’™”°''T''''viher it dewlops dSng the acute 
or meta-pneumomc, according to whether i P temperature 

febrile stege of pneumonia or as a “onarr tuberculosis, 

has falien to normal. Other “USK are pulmonary 
broncHcctasis, abscess or gangrene of the '“"E. . ^ds of the 

carcinoma ot the oesophagus, periciirditlj Pa"attatl g ^ 

chest, suhphrenie abscess, septicimia and Py'tnm ;“iuae 

to deveiop as a primary condition. Tlie ® : the Mym- 

the Slreplococais pneumonia: (pneumoMccus), altaP‘° the 

bacterium tuberculosis, tiie E. coli. the 'S ^mphy- 

Klebsiella pneumonia (Friedlander’s ’’“'ll ^ is met 

loeocoi and varieties ot streptothruc. A stenie purulent efi 
with in tuberculous pyothorax, and m some acute cases, for a oay 
after the rupture ot a lung abscess. collapsed 

Pathology. The pleura becomes thickened, and the lu fi J 
and fibrosed in iong-standing cases. The pleural 'P““.K gotten 
abscess cavity, and the walls a pyogenic membrane, .. jy 

resistant to antibiotic treatment, "“'“■‘ating excision. The nu^ 
be odourless or very olfensive, it may be thin or 
greenish or brorm. Large fibrinous flakes ore often presen i often 
coccal infections, whereas in a streptococcal empyerna the lium 
thin. The specific gravity is usuaUy over 1-080, and . j at 

tegrating pus cells are present. The fluid may be ® ° fissure, 
the base, apex, on the mediastinal surface or in an or 

It may track through the chest wall, into the lungs or pencar 
through the diaphragm. ^ -Mren aud 

Cfin t ral Finings. Empyema is chiefly a disease of c meta- 
young adults, although it may occur at any age. ^ In a 
pneumonic case, after an attack of lobar pneumonia, the^ e P 1^,, 
which has fallen to normal for a few days, gradually *nnnetite 

irregular stages. The condition of the patient deteriorates, e 
fails and shivering or sweating attacks may occur. There 
actual rigor. As the effusion increases in size the toxemic s> jg 

are more marked, the pulse and respiration rates increase an 
dyspnoea. , The 

On Examination : Often there are no speaal ^ ^ often 

physical signs of pleural effusion may be found, but t e> _ 

localised to a small area. In addition, the special toxjcmic 

empyema are as follows ; The patient is often pale on ^ y. the 
appearance.'-i. There may be bulging of the intercosta sp 
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affected side» or oedema of the chest wall or correspondinj? arm. Pulsation 
may be seen in left-sided cases, usually near the apex of the heart 
{empyema necessitatis), when the empyema tracks through the inter- 
costal muscles. Clubbing of the fingers may rapidly appear. The 
breath or sputum is offensive if the empyema is interlobar and 
communicates with a bronchus. There is usually a leucocytosis of 
between 15,000 and 20,000 per c.mm. X-ray examination is of value in 
locating the fluid, and the exploratory needle reveals the presence of pus. 

Differential Diagnosis. It is easy to overlook an empyema, especially 
when the onset is insidious, as so often is the case in pneumonia. It 
should always be suspected if the temperature rises again after it has 
fallen to normal, unless this rise can be accounted for by some other 
complication such as spread of the disease, or the development of peri- 
carditis. In all cases of doubt an exploratory puncture should be made, 
but in some cases the pus is thick and will only pass through a wide bore 
needle. An apical empyema is a source of difficulty ; it may be mistaken 
for a pulmonary neoplasm, but in empyema the dulness does not extend 
across the mid-sternal line, as it may do with a new growth. An 
interlobar empyema is to be suspected, when localised signs of fluid 
are discovered along the line of an interlobar septum, or if the breath is 
offensive on coughing. The X-rays are of inestimable value in the 
diagnosis. The following conditions also must be excluded in certain 
cases : Unresolved pneumonia and fibrosis of the lung, tuberculosis or a 
growth of the lung, a rib abscess, an aneurysm, and a subphrenic 
abscess. In unresolved pneumonia and pulmonary fibrosis the heart is 
not displaced away from the affected side, and usually rdles are heard 
over the dull area, and tactile fremitus Is present. In doubtful coses 
exploratory puncture should be made. A rib abscess may be mistaken 
for a pointing empyema, or an aneurysm for a pulsating empyema. 
The X-ray examination is invaluable in such cases. In subphrenic 
abscess help is obtained from the liistory of the antecedent condition, 
and the X-ray examination, which may reveal the situation of the 
diaphragm, raised in a subphrenic abscess and depressed in an 
empyema. There is usually no lateral cardiac displacement with a 
subphrenic abscess. If an exploratory needle is inserted through a lower 
intercostal space and passed downwanls until the pus is located, the 
needle will move with respiration in a subphrenic collection, as it must 
pierce the diaphragm. 

Course and Complications. Unless the empyema is effectively treated, 
the patient usually becomes more severely ill and will eventually die from 
heart failure, py/cmia, amyloid disease or cerebral abscess. In rare 
instances the virulence of the empyema abates and a sterile empyema 
results, with calcification of the pleura. Further, an empyema may 
develop on the opposite side, or the pus may track through tlie chest 
wall, into the mediastinum, pericardium, lung, or into the neck or 
abdomen. If on empyema ruptures into a bronchus it may result in 
spontaneous cure, or form a bronchial fistula, or cause death by suffoca- 
tion. Other complications include abscess or gangrene of Uie lungs, 
bronchiectasis, pulmonarj' osteo-artliropathy, pyemia and abscess in 
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skdelal mmcles. Permanent pleural tWetening or fibiolhorul usually 

remains as a sequela of an empyema. Tmxmosis is 

Prognosis. Empyema is a senoas condition but the pTO„ 
naturaUy improved by early diagnosis and efricient , j 

^equately tLted there is a S 

Treatment. In all cases of doubt the chest should 
loculated or interlobar empyema it may 

several punctures under a general anesthetic, the surg ?i,nnld 

prepared to proceed to evacuatcthcpusifit is located. Pemcdhnsh^ 
be ^ministered intrapleurally. foUowing aspiration of the “ 

tbe treatment of empyema due to pneumococci, streptococci or _ p , 

cocci, but not in cases of E. eotu infection. The 
usually 1 million units (600 mg.) in 10 mb sterile water. Three or lom 
aspirations and instillations on alternate days generally suUice. a 
specimen of pus should be withdrawn the day after each aspiration s 
if orgamsms still persist. For hannolytic Staphylocoectu aur^ aii ^ 
E. eoli infections chlortctracj’cline (Aurcomycin) 100 mg. or 
phenicol 250 mg. in 0-5% sterile saline solution should be introduce^n 
the pleura instead of penicillin- Thoracotomy was formerly required o 
evacuate blood clot, fibrin and pus but the introduction into the P ^ 
cavity of 200,000 units of streptokinase and 75,000 units 
domase may avoid tins necessity. These substances cause ly'sfe of c 
clots. There still remain some cases which require surgical drain^e or 
more extensive operations on the lung and pleura. Local P®“®*..|. 
treatment after rib resection is often unsatisfactory, and bentylpew®^^ 
is then best given by intramuscular injections of 1 million units (600 rog*/ 
every 12 hours. After-treatment consists in the use of suitab e 
inspirator)' breathing exercises to expand the lung. A tuberemo 
empyema should never be treated at first by rib resection, but the fliu 
should be repeatedly aspirated, injecting 1 G. of streptomycin into t e 
pleural ca%ity after each aspiration. A course of streptomycin mo 
also be ^ven by intramuscular injections and LKA-H. administered J 
mouth. In some cases thoracoplasty or extrapleural pneumonectomy is 
necessary. 


DefiidUon. Blood in the pleural cavity. _ 

Etiology. Hamothorax may result from wounds of the ch^ 
or the lungs, from blast of high explosives, from fractured ribs injuring 
the lung, from division of pleural adhesions, or from rupture of ao 
aneinysm. Hsmorrhage into aberrant lung tissue may rupture m 
the pleura. It has also been recorded on the left side due to a strangu 
lated diaphragmatic herma containing omentum and gangrenoof 
stomach. . 

Pathology. In gunshot wounds of the chest, tbe blood ^urs ou 
into the pleural space and does not clot. The diaphr^m is 
displaced upwards on the affected side, and the lung is collapsed. Tc 
hasmothorax may become infected with streptococci or with ansero 
In other cases death rapidly ensues and the blood is clotted. 
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Clinical Findings. The patient who has had a penetrating wound 
of the chest usually gives a history of htemoptysis following directly on 
the wound. He then complains of pain in the chest, cough and dyspnoea. 

On Examination : The signs of a pleural effusion are found. If 
the fluid is sterile, there is little or no pyrexia, but if, as is often the 
case, it is infected, a high temperature is registered. In addition, 
as air is often present in the pleural cavily together with blood (traumatic 
hffimopneumotborax), the signs of fluid and air may also be detected. 

Differential Diagnosis. The nature of the Quid is determined by 
exploratory puncture. 

Course and Complications. The course is usually that of an uncom- 
plicated pleural effusion, with gradual absorption of the fluid. If the 
blood becomes infected the temperature suddenly rises to 102° F. (SS-O** 
C.) or higher, and the patient becomes desperately ill. 

Prognosis. This is usually good in cases due to wounds. If the 
hemothorax is due to rupture of an aneurysm, death occurs in a few 
minutes. 

Treatment. Aspiration of the fluid aids absorption, but this is not 
required in small effusions. In all cases a course of intramuscular 
penicillin should be given. If the fluid is infected the treatment is the 
same as for empyema. 


Hsemoserotborax 

Dcflaitlon. A serous pleural exudate, containing blood. 

Etiology. Hffimoserothorax may be met with in association with 
new growths of the lung, pleura or mediastinum, with pulmonary or 
pleural tuberculosis, or after previous aspirations of a serothorax. It 
usually follows pneumonectomy. At times it is a manifestation of 
scurvy or a complication of cirrhosis of the liver, scarlet fever, smalJ-po.x, 
purpura or lobar pneuraoma, 

No special description of the clinical findings is called for, as they 
resemble those of sero-fibrinous pleurisy. The finding of blood in the 
pleural fluid should always be regarded ns a very suspicious indication 
of an intra-thoracic new g ro w th. 

Hsmobydrothorax 

Definition. A pleural transudate containing blood. 

Etiology. Heemohydrothorox is most usually associated with heart 
failure. The clinical findings are those of hydrothorax. 

Chylotboraz 

Definition. A pleural effusion of chyle or of fluid containing cliylc. 

Etiology. Chylothornx results from injury of, or obstruction to, the 
thoracic duct. These may be due to trauma, erosion by a growth, 
pressure of a growth or of enlarged mediastinal lymph nodes, or to inter- 
nal blockage by a parasite, such as the Wuehrria bancrofti. 

Pathology. The fluid is milky and contains fat. On standing, the 
fat forms a layer on top of the fluid. 
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be aspirated unless causing cardiac embarrassment or d>-spnoea. 


Pscudochylothorax 

DefiniUon. An opalescent pleural ettusion, which docs not contain 

'“‘iSg" Pscudochylothorax may be associated with chrome 
putala^ tuberculosis, malign^t disease ol the lungs or pleura, and 

chronic disease of the heart or kidneys. oniicpfl bv the 

Pathology, The opalescence of the fluid may be ca^ 
presence of lecithin-glohulin, calcium phosphate, cholestenn or *il^» • 
CSSibI b deposit forms, which, in the case of cholesterm elTusions. 

is seen as delicate silvery flakes. , « • „ Tb® 

Clinical Findings. The signs are those of a pleural enusion. 
nature of the fluid is determined by removing a sample. Aspiration 
rarely required. 


Chytlform Effusions 

DefiniUon. A pleural effusion containing fat globule but no ohyl^ 
Etiology. Chyliform effusions may be associated with tubercuio 

or malignant disease of the lungs or pleura, ^ 

Pathology. The fluid has a milky appearance, and remains turmu 
on standing. The fat globules are probably derived from degenerating 
leucocytes and endothelial cells. 

CUiUcal Findings. A sample of fluid should be removed for diagnostic 
examination. 


Pneumothorax 

[including flydrapneuTTWlftoror and Pyopneumothorax) 

Definition. Air or gas in the pleural cavity. Serous fluid 
(hydropneumothorax), or less often pus (pyopneumothorax), maj a so 
be present. 

EUology. The air or gas may be derived from various source • 
1. The lungs : Rupture of a tuberculous focus accoimts for nianj 
cases. It may also complicate an artificial pneumothorax. 
frequently the pulmonary lesion, which causes pneumothorax by i 
rupture, is an abscess, gangrene, new growth, antlirasiiicosis, infarc o 
a hydatid cyst of the lungs, or the perforation is caused by rupti^o 
an empyema into the lung, a fractured rib or an exploring need e. 
“ Benign spontaneous pneumothorax,” also called “ pneumothorax in 
the apparently healthy,” or pneumothorax simplex ” constitute 
special group of cases. Over 80% of the patients are male. ‘ 
probably due to the rupture of an emphysematous bulla or congeni 
cj'st of the lungs. It may also occur in sub-aqua diving at dep 
if the breathing apparatus fails and the diver surfaces rapi y» 
holding his breath. 2. The exterior; The air may be introduc 
therapeutically, as in artifirial pneumothorax, or accidentallj , 
to a wound of the chet wall opening the pleura, or during aspira i 
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of a pleural effusion. 8. The mediastinum : The air may come from 
the cesophagus, due to rupture. This may be secondary to carcinoma, 
to corrosive poisons or to trauma from an oesophagoscope or bougie, 
or no cause may be found. It may also follow bronchoscopy. 4. The 
abdomen : Pneumoperitoneum induction may cause pneumothorax 
because of a congenital pleuro-peritoneal hiatus. Perforation of the 
stomach, duodenum or colon may lead to a subphrenic abscess, which 
tracks through the diaphragm into the pleura. A liver abscess may 
rupture into the lung. 5. The pleura : Anaerobic organisms may form 
gas in a pleural effusion. 

Pathology. In perforation of the lung, the opening may remain 
patent, air passing in and out rrith respiration, or it may immediately 
seal over (closed pneumothorax), or it may form a valve, air entering 
the pleural cavity with each inspiration and being unable to leave it 
with expiration. This latter variety is known as suffocative pneumo- 
thorax. A bilateral pneumothorax may occur, due either to rupture 
of both lungs, or to the air escaping from one pneumothorax, through 
a minute opening into the opposite pleural cavity. 

Clinical Findings. A pneumothorax may occur suddenly in a 
patient who is apparently in good health, or as a complication of an 
illness which confines him to bed. This illness is usually pulmonary 
tuberculosis. The onset may occur wMle the patient is walking along 
the street, or be associated with a cough or some muscular effort. There 
is typically a sudden severe pain in the chest, often in the roid-axilia, 
and a sensation of something snapping may be felt. The patient may 
immediately collapse or find great distress in breathing. The degree 
of distress depends upon the nature of the opening into the pleura, 
whether valve-likc or otherwise, and also upon the presence or absence 
of pleural adhesions, which loculatc the pneumothorax and prevent 
mediastinal displacement. In the latter case, tfie onset of the pneumo- 
thorax is often symptomless, and it is only discovered on a routine 
examination. 

On Examination : With a diffuse pneumothorax the patient is 
usually propped up in bed, very distressed and short of breath. The 
chest. Inspection r There is diminished movement on the affected 
side. The cardiac impulse may be seen displaced towards the sound 
side. Palpation : Tactile fremitus is absent on the affected side. Tlic 
cardiac impulse is felt displaced away from the side of the pneumo- 
thorax. Percussion : There is a h 3 rpcrresonant note over the pneumo- 
thorax. If fluid is also present, the note is impaired at the base, and 
shifting dulncss may be obtained when the chest is percussed with the 
patient at first erect and then reclining. The upper border of liver dulncss 
may he obscured in right-sided coses. Auscultation : The breath 
sounds over the pneumothorax arc weak, and may be of a tnetnllic 
bronchial character. The coin sound is often hc^. This can be 
elicited in a modified form by flicking the chest wall over the pneumo- 
thorax witli the finger nail, while listening through tlie stetijoseope, 
Ilarsli brcatli sounds are audible over the other lung. tWth a shnllow, 
left-sided pneumothorax sj'stoKc dldcs, which ore audible both to the 
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patient and to the examiner, may be heard near the apex of the heart 
Metallic rMes or a splash (Hippocratic succussion) may be heard if 
Sand ah are preLt in the pienml space (W-^^horax) 
The pulse rate is usually about 120 and the respirations 20 to 80 1 he 

diagnosis is confirmed by removal of a small quantity of am y P 

tory puncture. A small syringe is used containmg a 2 /.. solution 
procaine. tVhen the needle enters the pleural space, bubbles of air 
Ln be sucked back into the syringe. The X-ray exammahon wiU 
show a clear area due to the air, and a collapsed lung. If there is a 
hydropneumothorax the upper level of the fluid ossumes a straig 
transverse line, when the patient is erect. The physical si^s m a 
loculated pneumothorax may closely resemble those of a pulmonary 
cavity, and X-ray examination is of value in differentiating them. 

DlSerential Diagnosis. There is usually no difficulty in the diagnosis 
of a complete spontaneous pneumothorax. A loculat^ pneumothorax 
may simulate a pulmonarj* ca\ity or an emphysematous bulla. Further, 
a loculated apical pneumothorax, occurring in a patient who has extensive 
fibroid tuberculosis of the opposite lung, may cause sudden 
dyspneea, so that it is mistaken for asthma. A partial, left-sided 
pneumothorax may symptomatically closely resemble coronary disease. 
Careful exploratory puncture of the pleura, as described above, will 
demonstrate the presence of air. If a pneumothorax needle is now 
inserted, attached to a manometer, it can be shown that the air is in 
the pleural sac and not in the lung. In the former, the mean pressure 
is positive, whereas if the needle is in the lung, there is a respiratory 
excursion of pressure above and below the lero line, the mean pressure 
being zero. A loculated basal pneumothorax may closely simulate a 
perforated gastric or duodenal ulcer, but with a careful examination on 
the lines described above, the diagnosis can usually be made. 

Course and Complications. The course of a spontaneous 
pneumothorax depends upon its cause and the nature of the opening. 
Further attacks may occur or even bilateral pneumothorax. The 
occurrence of an infected pleural effusion increases the gravity of the 


situation. 

Prognosis. This is o^n grave, death may rapidly result from 
shock, or the air may gradually be absorbed. Bilateral cases are also 
of greater severity. In advanced cases of pulmonary tuberculosis a 
spontaneous pneumothorax usually ushers in the final scene, whereas 
in early cases, or in “ simple pneumothorax " due to rupture of 
an emphysematous bulla, the outlook is usually good, although it 
recurs in about 20% of cases. 

Treatment. A hj'podermic injection of morphin. sulph. i gr. (15 mg.) 
should be given immediately if the parient is in distress. If the pressure 
of air is causing dyspneea and cardiac embarrassment, it must be reduced. 
This can best be done with the aid of a pneumothorax apparatus. If 
the needle is now kept in the pleural cavity for 5 or 10 minutes, it can 
be seen if the pressure is rising again. K this is occurring, it will be 
necessary either to remove air fmjuenlly or to keep in the pleura a 
needle, to which is attached a rubber tube connected by a T glass tube 
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both with a pneumothorax apparatus to record the intrapleural pressure, 
and with a tube, the distal end of which dips under a disinfectant fluid, 
such as 1/1,000 perchloride of mercury, in a bottle on the floor. A 
cannula with a blunt edge, and not a sharp-pointed needle, should 
be left in the chest, as there is a risk of penetration of the lung and 
death from hemoptysis. Alternatively a rubber catheter, size 10 
Jaques, can be inserted into the pleural cavity with the aid of a trocar 
and cannula. The catheter is strapped to the skin and connected to an 
underwater seal. If the lung fails to expand after 8 or 4 weeks an 
obliterative pleurisy may be induced by the injection of an irritant 
such as 5 ml. of |% camphor in olive oil. 

If a hydropneumothorax is present, aspiration of the fluid will reduce 
the intrapleural pressure and so relieve distress. A pyopneumothorax 
requires treatment as for empyema. 

Spontaneous Hmmopneumothoraz 

This is a rare condition in which air and blood escape spontaneously 
into the pleural cavity. In some cases the cause is a ruptured emphyse- 
matous bulla or a tom pleural adhesion, in others no soiirce of the 
bleeding or air leak is discovered at autopsy. The treatment is as for 
spontaneous pneumothorax, the blood also being aspirated from the 
pleural sac. Transfusion of whole blood may be required to combat 
the ansmia, and if the bleeding persists thoracotomy may be necessary. 

New Growths of the Pleura 

Simple tumours are rare. They include a flbioma, lipoma, and 
angioma. 

Malignant growths may be primary, such os a mesothelioma, 
carcinoma and sarcoma ; or secondary, such as a carcinoma, sarcoma 
or endomelrioma. 


Mesothelioma of the Pleura 

Etiology. Exposure to asbestosis is considered tin important factor 
in the cause of the disease. 

Pathology. The growth spreads over the pleura, and may cause 
considerable thickening of both layers. It may also infiltrate the peri- 
cardium and heart, and extend through the dtaphmgm, the peritoneum 
being studded with minute nodules. The two layers of the pleura 
may be studded with nodular growths up to 2| inches (S‘2S cm.) in 
diameter witliout general pleura! tliickcning. A blood-stained pleural 
effusion is often present. The cells arc chiefly endothelial. They may 
be agminated in plaques or rosettes, and show budding and mitotic 
changes (Foulis cells). 

Clinical Findings. The patient is usually an adult of middle age, 
who complains of progressive loss of strength, with cough and shortness 
of breath. 

On Examination : The patient may be wasted, and signs of a pleural 
effusion arc present. On exploring the chest it will be noticed that the 
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needle passes through a considerably thiekened pleura. The nuid is 
usually blood-stained as described above. . I", 
lymph nodes are found above the clavicles or in the asillic. and 
neous nodules may be felt along the ribs. Air-replacement of the flmd 
and subsequent thoracoscopic examination are of value in relabbshing 
the diagnosis in an early case, when the area of ^wth ran ne 
visualised. The X-ray appearance of a localised pleural mesothelioma 
are shovm in Fig. 14. . i p 

Course and ComplicaUons. The course is usually rapid, com- 
plications include extension to other parts of the body, such as the 


heart and peritoneum. u j » f 

Prognosis. Death usually occurs in 2 to 8 months from the date o 
diagnosis. 

Treatment. This is usually only palliative. In some early cases 
surgical removal is possible. Dyspnoea can be relieved by aspiration 
of the fluid. Pain and cough can be treated only by sedatives, such 
as morphin. sulph. J to i gr. (10 to 15 mg.) 


Calcification of the Pleura 

This may be demonstrated radiographically in certain )ong-st^ding 
cases of encysted empyema or following a serous pleural effusion or 
chronic hsmothorajc. 


THE MEDIASTINUM 

Medlastinitls 

Definition. Inflammation of the mediastinal connective tissue. 

Etiology. Acute mediastinitis is usually secondary to acute 
inflammation of the lungs or pericardium, to rupture of the oesophagus , 
or to wounds of the chest wall. Syphilitic mediastinitis may cause 
obstruction of the superior vena cava. 

C l i n ical Findings. The history and the examination of the patient 
usually suggest the primary cause. The patient may complain of 
acute pain under the sternum and in the interscapular region. If 
abscess forms, it may cause tnediasUnal pressure, and it may point 
behind in the interscapxUar area. 

Treatment. An abscess should be drained surgically. 

Mediastinal Empbpema 

Definition. Air in the mediastinal cormective tissue spaces. 

Etiology. Mediastinal emphysema may result from rupture of 
the trachea, bronchi, op cesophagus, or be secondary to acute interstitial 
emphysema of the lungs. 

Clin i ca l Findings. The symptoms of mediastinal emphysema 
are usually masked by those of the primary cause. The patient may 
complain of pain under the sternum, and, on examination, a hyper- 
resonant note is foimd over the sternum. The heart sounds are distant, 
and surgical emphysema may be detected in the neck. 
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Treatment. There is no special treatment, apart from that required 
for the primary condition. 

Enlarged Mediastinal Lymph Nodes 

Etiology. The lymph nodes which lie in the posterior mediastinum 
may be enlarged from various causes such as ; 1. Simple inflammation in 
whooping-cough, measles, glandular fever, bronchopneumonia, 
pneumonia, pneumokoniosis and influenza. 2. Granulomatous infection, 
in tuberculosis, sarcoidosis and syphilis. 8. Hasmopoietic diseases, 
such as Hodgkin*s disease and leuksemia. 4. Malignant disease, such as 
sarcoma or carcinoma. 

Tumours of the Mediastinum 

Varieties. Simple tumours are rare. A lipoma may fill the anterior 
mediastinum. Other simple tumours include a myoma, neurofibroma, 
chondroma, osteochondroma, persistent thymus and retrosternal goitre. 

Malignant tumours may be carcinoma, sarcoma or ganglio-neuro- 
blastoma. Carcinoma probably is always secondary to a growth in 
the bronchi or lungs, and some of the mediastinal sarcomata formerly 
described are probably of the nature of oat-celled carcinoma of the 
bronchus. Lymphosarcoma, Hodgkin^s disease or leukcemia may also 
affect the mediastinal lymph nodes. 

Clinical Findings. The special features of new growth of the 
mediastinum ore the pressure effects, which are known as the mediastinal 
syndrome. Certain structures may be compressed. The trachea or 
bronchi : There is cough, dyspnoea or stridor and collapse of the lung. 
The nerves j The vagus, recurrent laryngeal, sympathetic, plurenic or 
intercostals may be affected. Pressure may result in slowing or accelera- 
tion of tlie pulse, hoarseness, inequality of the pupils, hiccough, para- 
doxical movement of one side of the diaphragm (up with inspiration 
and down with expiration), and pain in the chest or arm. The arteries : 
The pulses may be unequal, or the blood supply to one lung may be 
interfered with, and gangrene ensue. The veins : The superficial veins 
of the chest may dilate. The superior vena cava may be obstructed, 
with reversal of flow in the veins in the chest wall, the current being 
now from above downwards in the upper part of the chCvSt. QUdema 
may also be seen in the face, neck, chest or arm, the lungs may be 
hyperaimic from back pressure, or a pleural eflusion may develop. 
The lungs : A portion of the lungs may collapse. The oesophagus : 
Pressure will result in dysphagia. Tiie thoracic duct : A chylous 
pleural effusion may develop. The early symptoms are thus very 
variable ; a persistent ineffective cough may be complained of, or pain 
in the chest or arm may he first noted. The sjonpioms and signs 
are usually indistinguishable from those of new growth of the lungs. 
The diagnosis is aided by the X-ray examination, and the deter- 
mination of the IVassermann reaction, which helps in the exclusion of 
an anctirj'srn. 

Treatment. This is purely palliative in all malignant cases, as tJje 
prognosis is hopeless, A simple tumour, such ns a lipoma of the anterior 
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mediastmum or o retrosternal goitre, can frequently be reraoyrf 
surgically. X-ray treatment should be given in cases of Hodgkin s 
disease, leukamiia or sarcoma. The immediate response in sarcoma or 
Hodgkin’s disease is often good, but there is inevitabiy recurrence of the 
growth. 

Cysts of the Mediastinum 

A dermoid or a hydatid cyst is occasionally met with (see also 
p. 190), Treatment is surgical. Mesothelial mediastinal cysts are 
not very xmcommon. They are also known as spring-water cysts from 
the clear fluid they contain, or pericardial celomic cysts. They probably 
arise from a fold in the advancing pleural cavity at the 15-mm. embryo 
stage. The fold is cut off and connective tissue laid down around it. 
They usually occur in the anterior inferior mediastinum, and radio- 
logically are seen as a rmmded shadow in the cardio-phrenic angle, on 
the right side. They are easily removed surgically. The differential 
diagnosis includes the following : a fat pad in the cardio-phrenic 
sulcus, a lipoma, a dermoid, a teratoma, a neurofibroma, a diaphrag- 
matic hernia, a hump of the antero-mesial portion of the diaphragm, a 
cardiac aneurysm, unilateral sacculated pericarditis, a hamartoma and 
primary or secondary carcinoma of the limg. 

THE DIAPHRAGM 
Hiccough 
{SinguUtu) 

Etiology. Sudden diaphragmatic contractions with reflex closure of 
the glottis may be due to alimentary, nervous or renal causes. 1. Alimen- 
tary causes include : Irritation of the cesophagus or stomach, as by 
tobacco smoke and pungent articles of food, hiccough may also occur in 
association with dilatation of the stom^b, gastritis, enteritis, peritonitis 
or intestinal obstruction. 2. Nervous causes may be central, such as a 
cerebral tumour, meningitis, epilepsy, encephalitis lelhargica or hysteria: 
or peripheral, such as a reflex &oni a mediastinal tumour, pericardial 
effusion or diaphragmatic pleuri^. 8. Renal causes, as in chronic 
nephritis or unenua. Tonic gpasm of the diaphragm may be due to 
strychnine poisoning, tetanus, hydrophobia or laryngismus stridulus. 

Treatment. If possible the cause should be removed. The clonic 
spasm may sometimes be abolished by holding the breath, or by 
drinking a glass of water. In severe cases it may be necessary to 
prescribe sedatives such as phenobarbitone, J to 1 gr, (80 to 60 mg.) 
t.d.s., or the hypodermic injection of diamorphin. hydrochlor. J gr^ 
(7*5 mg.). Inhalation of the vapour from a capsule of amyl nitrite may 
prove successful. COj may be inhaled by breathing in and out of a 
paper bag held tightly over the nose and mouth, or 7% CO, and oxygen 
may be inhaled through a mask for 5 or 10 minutes. The intravenous 
injection of 50 mg. of chlorpromarine (Largaetil) may cause an imme- 
diate cessation of hiccough. The phrenic nerve may be injected with 
procaine, or the effect of spraydng the skin of the neck over the phrenic 
nerve with ethyl chloride may be tried, if the condition is unilateral. 
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as shown by X-ray examination. Sneezing, induced by inhaling real 
snuff or by tickling the nose -with a feather, may be successful when 
other methods have failed. 

Diaphragmatic Pleurisy 

This has been referred to on p. 190. 

Diaphragmatic Paralysis 

Ecology. This may be due to central causes affecting the phrenic 
nuclei, such as poliomyelitis, a hjemorrhage or a tumour. The phrenic 
nerve may be involved by neuritis or by pressure of a tumour, or it may 
be crushed or divided surgically, or after division avulsed from its 
diaphragmatic terminations. 

Clinical Findings. X-ray examination will show the extent of 
diaphragmatic movement. One-half may be completely paralysed, in 
which case the diaphragm on that side is usually raised, or it may show 
paradoxical movement on the affected side, rising with inspiration and 
failing with expiration. This is often associated with a mediastinal 
neoplasm. 

Hernia of the Diaphragm 
{Thoracic Stomach) 

Definition. Protrusion of an abdominal viscus, usually the stomach, 
through the diaphragm into the thoracic cavity. 

Etiology. Diaphragmatic hernia may be traumatic or non-traumatic. 
Sixteen per cent, are traumatic. The non-traumatic ones ore either 
congenital or acquired. The congenital ones are usually due to absence 
of a part of the diaphragm and arc met with in infante. The non- 
traumatic ones are due usually to developmental diaphragmatic 
defects and show themselves later in life. They are subdivided into 
1. (Esophageal hiatus hernia. This may be a true heznia with a sac, or 
a false hernia due to a congenital short oesophagus. 2. Pleuro- 
peritoneal hernia, the weakness of the diophragm occurring nt the 
site of the foramen of Bocbdalck. 5. Postero-Iateral diaphragmatic 
hernia. 4. Anterior herniation through the site of the foramen of 
SIoTgagni (see Fig. 15). 

Clinical Findings. The syraploms in infancy are cyanosis, dyspneen 
and vomiting. In adults the symptoms may be mistaken for tiiose 
of peptic ulcer, cholecystitis, oesophageal or intestinal obstruction, 
aniemia or coronary occlusion. Strangulation of an intestinal diaphrag- 
matic hernia may constitute a surgical emergency. Tiie anaunia is 
usually Uypocliromic and microcytic. Earache may be associated with 
hiatus hernia. Haimatemesis may occur or the occult blood test on the 
ftcecs be positive. The diagnosis is established by a barium swallow and 
meal, with the patient in the Trendelenburg position. 

Treatment Immediate surgical repair is required for diaplirogmatic 
hernia in infants. In adulte small sjTnplomlcss hemi.'c require no 
treatment With moderate sjTnptoms the diet should be bland, witli 
small and frequent meals. Neutralising substances are requir^ for 
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mediastinum or a retrosternal goitre, can frequently be remoyrf 
surgicaUy. X-ray treatment should be given in cases of Hodgkin s 
disease, leukiemia or sarcoma. The immediate response in sarconm or 
Hodgkin’s disease is often good, but there is inevitably recurrence of the 
growth. 

C^'sts of the MediastlQum 

A dermoid or a hydatid cj-st is occasionally met with (see also 
p. 196). Treatment is surgical. Mesothelial mediastinal cysts are 
not very uncommon. They are also known as spring-water cysts from 
the clear fluid they contain, or pericardial celomic cj'sts. They probably 
arise from a fold in the advancing pleural cavity at the 15-mm. embryo 
stage. The fold is cut off and connective tissue laid down around it. 
They usually occur in the anterior inferior mediastinum, and radio- 
logically are seen as a roimded shadow in the cardio-phrenic angle, on 
the right side. They are easily removed surgically. The differential 
diagnosis includes the following : a fat pad in the cardio-phrenic 
sulcus, a lipoma, a dermoid, a teratoma, a neurofibroma, a diaphrag- 
matic hernia, a hump of the antero-mesial portion of the diaphragm, a 
cardiac aneurysm, unilateral sacculated pericarditis, a hamartoma and 
primary or secondary carcinoma of the lung. 

THE DIAPHRAGM 
Hlccoxigh 
{SinguUut) 

Etiology. Sudden diaphragmatic omtractions with reflex closure of 
the glottis may be due to alimentary, nervous or renal causes. 1. Alimen- 
tary causes include : Irritation of the cesopbagus or stomach, as by 
tobacco smoke and pungent articles of food, hiccough may also occur in 
assodarion with dilatation of the stomach, gastritis, enteritis, peritonitis 
or intestinal obstruction. 2. Nervous causes mav be central, such as a 
cerebral tumour, meningitis, epilepsy, encephalitis lethargica or hysteria; 
or peripheral, such as a reflex from a mediastinal hunour, pericardial 
effusion or diaphragmatic pleurisy. 8. Rena] causes, as in chronic 
nephritis or unemia. Tonic spasm of the diaphragm may be due to 
strychnine poisoning, tetanus, hydrophobia or laryngismus stridulus. 
Treatment, If possible the cause should be removed. The clonic 
spasm may sometimes be abolished by holding the breath, or by 
® glass of water. In severe cases it may be necessary to 
prescribe sedatives such as phenobarbitone, J to 1 gr. (30 to 60 mg.) 
t.d.s., or the hypodermic injection of diamorphin. hydrochlor. i 
(7*5 mg.). Inh a l ation of the vapour from a capsule of amyl nitrite may 
prove successfuL CO* may be inhaled by breathing in and out of a 
paper bag held tightly over the nose and mouth, or 7% CO, and oxygen 
may be inhaled through a mask for 5 or 10 minutes. The intravenous 
injection of 50 mg. of chlorpromazine (Largactil) may cause an imrne- 
diate cessation of hiccough. The phr^c nerve may be injected wi^ 
procjune, or the effect of spraying the skin of the neck over the phrenic 
nerve with ethyl chloride may be tried, if the condition is unilateral. 
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THE CARDIO-VASGULAR SYSTEM 

Introductory. In this section attention will be directed to the 
pericardium, heart, arteries and veins. The indications for special 
investigations will he noted. These include X-ray examinations to 
determine the size, shape, position and movements of the heart and 
aorta, electrocardiograms, cardiac catheterisation and angiocardio- 
graphy. 

X-ray Kymography. This provides a record on a film of the move- 
ments of the heart and aorta. A grid, made of a lead plate, with narrow 
horizontal slits equidistant from each other, is placed between the 
patient and the film. The grid moves slowly donmwards during the 
exposure, whicli lasts 3 seconds. The heart outline appears on the film 
with a serrated edge, each serration corresponding with a beat of the 
heart. Diminution or absence of pulsations of a part of the heart, as 
may occur with a cardiac aneurysm, results in diminution or absence 
of serrations over the corresponding portion of the heart outline. 
Kymography appears of value chiefly in the diagnosis of a cardiac 
aneurysm or pericardial effusion, or in differentiating a pulsating 
mediastinal tumour from an aortic aneurysm. 

The Electrocardiogram. The P wave is due to atrial systole and 
constitutes the atrial complex. QRST occur during ventricular systole 
and constitute the ventricular complex. T to P represents diastole. 

Angiocardiography. 45 to CO ml. of 70% diodonc arc injected into 
the basilic vein in adults, and about 20 to 80 ml. into the saphenous 
vein in children. Eight to ten X-ray exposures of the chest are made 
over about S seconds, beginning at the commencement of the injection. 
Postero-anterior and occasionally oblique views arc taken, 

THE PERICARDIUM 
Acute Fibrinous Pericarditis 
[Dry Pericarditis. Plastic Penearditis) 

Definition. Acute inflammation of the pericardium with little or 
no fluid formation. 

Etiology. Varieties. Tlie chief varieties of pericarditis are rheumatic, 
pyogenic, tuberculous, traumatic, secondary to myocardial infarction, 
uriemic, and associated with adjacent malignant lesions. A benign 
type is also described complicating upper r«pir«torj’ infections, which 
occurs chiefly in young men. It is sometimes met with in scarlet fev'cr, 
meningococcal meningitis, nclinomycosis. undulant fe%’cr, primary 
aWpical pneumonia, systemic lupus cr}*lhematosus, polyarteritis notlo^n 
and myxeedema. The exciting organisms include the Streploeoecus 
pnfumonfo: (pneumococcus), the streptococcus, the staphylococcus, the 
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heartburn. The patient should sleep with the head of the bed raised on 
blocks. Phrenic crush is often very successful in quickly checking 
the bleeding causing anicniia and in relieving the coronary type of pain. 
For more severe types of hernia surreal repair is necessary. 

Eventration of the Diaphragm 

Definition. A bulging of the affected side of the diaphragm into 
the thorax. 

Etiology. The eventration is probably due to a congenital weakness 
of the diaphragm, rather than to an affection of the phrenic nerve ; but 
in some cases there may be a birth injury of the phrenic nerve. Acquhed 
cases result from lesions of the phrenic nerve, often due to poliomyehtis, 
or after pneumonectomy. 

Pathology. The affected half of the diaphragm is thin, translucent, 
and consists of fibrous tissue with a few muscle fibres. The phrenic 
nerve on the affected side may be smaller than its fellow, but does not 
show evidence of neuritis. In about 94% of cases the left side of the 
diaphragm is affected. 

Clinical Findings, The patient does not usually make any complaint 
pointing to a lesion of the diaphragm, but the signs found on examination 
may resemble those of a diaphragmatic hernia. The lesion is diagnosed 
by X-ray examination, the affected side of the diaphragm may lie at 
the level of the third costal cartilage, and show paradoxical movement. 

Treatment, No special treatment is required. 

Paroxysmal Flutter of the Diaphragm 

This is a rare condition in which the symptoms resemble those of 
angina pectoris. Screen examination sho^vs rapid oscillations of one-half 
of the diapliragm, superimposed on somewhat jerky movements 
s^mclironous with thoracic respiration. Rapid relief has been recorded 
by spraying the skin of the neck over the phrenic nerve with ethyl 
chloride. 
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Prognosis. This must vary with the cause, but pcricaitlitis is 
always a serious condition, and if death does not ensue, time alone will 
show what permanent damage will remain. In chronic nephritis, 
pericarditis is usually a signal of impending death. 

Treatment. The patient must be kept strictly at rest in bed, lying 
nearly flat, or slightly propped up, or turned a little to one side or the 
other. TJng. methyl, salicyl. (B.P.C.) should be applied on lint daily to 
the praecordium in rheumatic cases. Pain is relieved by the injection of 
morphin. sulph. ^ to J gr. (10 to 15 mg.), or of pethidine hydrochlor. 
100 mg., or by pulv. ipecac, et opii 10 gr. (0*6 G.) taken by mouth, for 
an adult, at night. The treatment is that of the underlying cause. In 
rheumatic cases a mixture containing Sod. salicyl. 10 gr. (0-6 G.), sod. 
bicarb. 20 gr. (1-2 G.), syr. aurant. 80 m. (2 ml.), aquam ad 1 fl. oz. 
(30 ml.) is given, 1 fl. oz. (30 ml.) t.d.s. p.c. A careful watch should be 
kept as signs of collapse may occur. Should this happen, the salicylate 
mixture is discontinued, and cardiac stimulants should be given such as 
nikethamide (Coramine) 2 ml. subcutaneously every 4 hours. The 
diet should be fluid or semi-solid during the acute stage. The patient 
must he kept in bed for at least 3 months after the temperature and 
pulse have returned to normal, without salicylates being taken. Sub- 
sequently very limited walking exercise is allowed for 9 months, and no 
games should be played for 2 years. 

Pericardial Effusion 

The following varieties may occur : 1. Clear : Sero-fibrinous peri- 
carditis. Hydropericardium. 2. Purulent : Pyopericardium. 8. 
Hffimorrhagic : Hromopericardium. Hcmoseropericardium. Hamo- 
hydropericardium. 

Pericarditis with Effusion 
(Serthjibrinous Pericarditis* Seroperieardium) 

Definition. An inflammatory serous pericardial exudate. 

Etiology. Pericarditis with effusion is usually preceded by acute 
fibrinous pericarditis, but in some cases, especially in children, it 
develops insidiously. 

Pa^ology. The fluid varies in amount from 1 to 2 fl. oz. (30 to 
60 ml.) to 2 or 8 pints (1*2 or 1*8 litre). It is yellowish-green in colour, 
clear or slightly turbid, specific gravity about 1*018, and it clots on 
standing. The pericardium is thickened by a fibrinous exudate and there 
is usually myocardial degeneration. The Coxsackie \’irus has been found 
in the fluid in one or two cases. 

Clinical Findings. The patient is a child or an adult. Usually 
there is a history of acute dry pericarditis, in the course of which the 
effusion occurred. Rarely tJie pericardial effusion is discovered without 
such a history, the patient being a child, who is off colour, looks pale 
and complains of shortness of breatlu The patient with such an effusion 
complains chiefly of dyspncca, o feeling of distress or actual pain in the 
pnecordium, and palpitations. Increasing mediastinal pressure may 
result in dysphagia, vomiting, hiccough, cough or hoarseness due to 
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Neissma gmorrhwae (^norocras), SdmoneUa yp 

There may be a shaggy layer, giving a ^ healed 

U the patient is a^Jd, he is 

from rheumatism or ehorea ; dry periea^bs m an “ 

any of the causes mentioned above, wherein m old a e 
terminal event It may he associated with rheumatoid arthn > ’ 
gout, or with the administration of phenylbutazone. Pamj 
of if the inflammation affects the lower third of the pencardiim which s 
Applied by the phrenic nerve, or if the pleura is also involved. It is 
loSised to the priecordlum, hut at times radiates to the ” 

abdomen. It is generaUy intensified by breathmg, Mughing or moving. 
In some cases only slight discomfort or a dull ache is noticed. 

On Examination : The patient usually looks ill and p \ 

may be pale. The temperature is raised to about 101 F. (S8-d 
and the pulse rate to 100 or 120. The chest. Inspection ; A 
beating cardiac impulse is often seen. Palpation : A to and i 
pericardial friction rub may be felt. Percussion ; The cardiac 
is sometimes, but not always, enlarged, but such enlargement is not a 
to the pericarditis. Auscultation : The diagnostic friction rub is 
This is a “ to and fro ” rub, not quite synchronous with systole ana 
diastole, and usually intensified by pressure of the stethoscope. It may 
be very faint, or loud and creaking {bruit da cuir nauf) and audible witn- 
out a stethoscope. It may be diffuse, or localised to the base or apex o 
the heart. In some cases it is heard better on deep inspiration, ^ 
the patient is sitting. Further, it k sometimes inconstant, being hea ^ 
at one examination, and not at the next. The electrocardiogram usua > 
shows an early elevation of the S-T segment which resumes the iso- 
potential level in a few days, and is followed by inversion of the T wave, 


especially in lead II. ^ . 

Differential Diagnosis. The pain must be distinguished 
due to pleurisy or to angina pectoris. Dry' pericarditis^ is often a 
complication of myocardial infarction. The rub has to be differentia e 
from pleuropericardial or pleural friction, and from a double ao c 
murmur. With pleuro-pcricardial friction the rub is generally h«ar a 
the left or right border of the heart, disappearing with full inspire lom 
and returning with expiration. With pleural friction the rub i^y 
disappear completely when the breath is held. With a double ao i 
murmur the clmracleristic features are the site and area of conduc o 
of the murmur, the absence of pain, the blood pressure readings and 
cardiac enla^cment. . 

Course and Complications. In the majority of cases the 
resolves, without the formation of an effusion which can be detec 
clinically. In some instances a serous, htemorrhagic, or purulent pen 
cardial exudate develops. Adherent pericardium is a likely seque 
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tip does not extend to the edge of the shadow cast by the heart and 
pericardial effusion. With a left-sided pleural effusion the heart is 
displaced towards tlie right, tlic heart sounds are clear, and, unless the 
fluid is loculated, the signs of fluid are found at the left base behind. 
X-ray examination will also serve to differentiate. 

Course and Complications. With recovery the fluid absorbs and 
adhesions remain between the layers of the pericardium. The rate of 
absorption varies, from a few days to several weeks. Reappearance 
of the friction rub is an indication that tMs has taken place, and 
pain may or may not recur. In some instances the fluid becomes 
purulent. 

Prognosis. A pericardial effusion is always a serious event, the 
immediate prognosis varying with the underlying cause. Thus with the 
infectious fevers recovery usually occurs, but in severe septic infections 
a pericardial effusion is generally the herald of death. 

Treatment. The general treatment is as for acute fibrinous 
pericarditis. Special treatment involves paracentesis of the pericardium. 
This should not be lightly undertaken, ns the results are very discourag- 
ing. It may be necessary if the effusion increases and seriously 
embarrasses the heart's action, as shown by increasing rapidity and 
weakness of the pulse, greater dyspncea and restlessness, or if pus 
is suspected. Procaine, 1 ml, of a 2% solution, should be injected in the 
fourth left space close to the edge of the sternum, or 1 inch (2*5 cm.) 
external to it, in order to avoid the internal mammary artery, until the 
pericardium is pierced, when the fluid can be withdrawn into the sjTinge. 
A fine trocar and cannula are then inserted, and the fluid allowed to 
drain away. If, however, pericardial friction is audible at this site, the 
puncture should be made in the angle between the xiphoid process and 
the left costal cartilages, the needle then being passed upxrards and 
backwards at an angle of CO® to the skin, until the pericardium is pierced. 
Alternatively the needle may be inserted in the fifth or sixth left space 
just medial to the left border of the pericardial dulness. A loculated 
posterior pericardial effusion may be aspirated from the back. The left 
arm is brought forward and the needle is inserted in the seventh or 
eighth left space in the mid-scapular line, to a depth of 2 or 8 
inches (5 or 7*5 cm.). 


Hydropericardium 

Definition. A transudate of fluid into the pericardium. 

Etiology. Hydropericardium is most frequently associated with 
heart failure or clironic nephritis. Rarely it is due to mediastinal 
venous obstruction from enlarged lymph nodes, new growths or 
ancurj’sm, or to the severe cachexia of Icukrcmia or of beri-beri. 

Pathology. The fluid is clear, pale, of low specific gravity (about 
1-012), and contains less than 3% of protein. 

Clinical Findings. The symptoms arc usually maskcrl by those of 
the jjrimary condition. A considerable amount of fluid may accumulate 
without definite symptoms, as there is no preliminary stage of pericardial 
friction and the rate of output of the transudate is slow. The physical 
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recurrent laryngeal paralyais. Insomnia is often a very troublesome 


feature. 


On Ezamination : The patient is pale and the lips 


be 


On Uinminoium ■■ iue r— — - . 

somesrhat eyanoscd. He is often resttes and ^ 

back, wishing to he propped up or turned on the left J^e cer^ 1 
veins may be distended. The chest. Inspection : There may be 


veins may be uisrenueu. The chest. Inspection : _ 
bulging of the pneeordium. with dinunished ™ 

of Se chest. Often no cardiac impulse is visible, but a 
may be seen over the third, fourth and fifth left 
DlaphragmaUc movement may be abolished or we^ened ra t 

side. Palpation: The cardiac impnUc is feeble or absent. 

friction, if previously present, disappears. (Edema of the chest 
over the prsecordium may be demonstrated by pitting on pressur^ 
Percussion : The area and intensity of the cardiac dulness are incre^e . 
It is described as pear-shaped, with the stalk upwards. The upper level 
of dulness may alter with the patient in the erect and recumbent 
positions. The dulness obliterates the normal area of pulmonary 
resonance in the cardio-phrenic angle, at the fifth right space, ® 

sternum (Rotch’s sign). On the left side the dulness may extend ou 
to the asdlla. Auscultation : The heart sounds become progressive y 
weaker ns the effusion increases. A friction rub, if previously present 
disappears, although it may remain at the base, or be audible in the ^ec , 
but not in the recumbent position. The apex of the heart, as judged by 
the intensity of the heart sounds, lies internal to, and usually 
apex of the cardiac dulness. The lungs : The pressure of the pencarma 
effusion, especially if localised to the posterior part of the pericardw 
sac, may give rise to special signs. Thus a small area of dulness may be 
found near the inferior angle of the left scapula, with bronchial breathing, 
bronchophony and whispering pectoriloquy (Bamberger’s or Ewarts 
sign). The pulse is usually rapid, and it may increase in force ^tb 
expiration and weaken with inspiration (pulsus paradoxus). Cardiac 
tamponade is the term applied to circulatory failure due to nse o 


intrapericardial pressure. The venous pressure rises, the blood 
falls, the pulse rate rises and there is peripheral vasoconstriction. The 
blood usually shows a leucocytosis. An X-ray examination 'V^ 
pneraUy reveal a characteristic shadow of the effusion. Tliis is globular 
in the recumbent position and pynform when the patient is erec . 
With a dilated heart the shadow remains practically unaltered in shape 
with change of posture. The absence of normal pulsations is shown by 
X-ray kymography. 

Differential Diagnosis. A pericardial effusion may be mistaken for 
a dilated heart or for a left-sided pleural effusion. In dilatation of t e 
heart the apex beat is usually palpable, although weak. The dulness 
over the heart is not so stony in char^ter, and Rotch’s sign 
present. The shape of the dulness is also different, the upper border 
being more flat and at a lower level. The heart sounds are more 
distinctly heard, pressure signs are not found behind at the left 
and the X-ray shadow differs, as described above. If a cardiac cathe er 
is inserted into the right atrium. X-ray examination will show that i 
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Etiology. Hiemoseropericardium is usually due to malignant 
disease or tuberculosis of the pwicardium. 

Clinical Findings. These closely resemble the findings in sero* 
fibrinous pericarditis. 


Hsemohydropericardlum 

Definition. A pericardial transudate, containing blood. 

Etiology. Hsemohydropericardium is usually associated with heart 
failure. 

Calcified Pericardium 

This may be a sequela of acute inflammatory pericarditis, especially 
pyopericardium, or of a chronic pericardial effusion. It is usually 
discovered by X-ray examination. It may cause no S 5 rmptoms, or result 
in cardiac distress. 


Pyopneumopericardium 

Defiifitlon. Gas and pus in the pericardium. 

Etiology. The gas may come from various sources, such as ; 
1. The exterior : Iri trauma from wounds or by operation on the 
pericardium, 2. The lungs j In tuberculosis, carcinoma, gangrene 
or pyopneumothorax. 8. The abdomen ; In subphrenic abscess. 4. The 
oesophagus : With an ulcerating growth. 5, Gas-producing organisms, 
in a pericardial effusion. This is generally a post-mortem event. 

Pathology. A purulent exudate is present. 

Clinical Findings. The patient may complain of sudden prtecordial 
pain, but at times the onset is insidious. 

On PaaminaliM/ Typical signs depend upon the presence of gas and 
fluid in the pericardium. There is an area of hyperresonance over the 
pnecordium, which may move with alteration in the position of the 
patient. On auscultation a loud churning sound is heard. 

Differential Diagnosis. If gas alone is present, it may be loculated 
behind the heart and cause no definite signs. When in front of Uic heart 
the hyperresonance may suggest acute interstitial emphysema which 
has spread to the anterior mediastinum. An X-ray examination will 
establish the diagnosis, the outline of the pericardium standing out 
as a definite line, with a translucent space between it and the heart 
shadow. 

Treatment. This is similar to that described for purulent pericarditis. 
The air may be nllowcd to escape through a needle if there is severe 
cardiac distress. 


Pneumopericardium 

This may complicate a pneumothorax, and is probably due to a 
congenital pleuro-pcricardinl communication. 

Adherent Pericardium 

Definition. Adhesions between the layers of the pericardium, or 
between the pericardium and surrounding structures. 
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signs correspond rrith those described for s™-nbrinom pericarditis. 

There is usuaily oedema in other parts of the body. 

Treatment It is rarely necessary to tap the pa.eard.uro, and the 
treatment is that appropriate to the causative condition. 


Purulent Pericarditis 
{Py(fpericardium) 

Definition. Pus in the pericardium. ^ 

Etiology. Purulent pericarditis is usually a complication of pyajmi , 
especially when there is osteomyelitis, or it is associated wit 
tuberculosis or new growths of the pericardium. ^ empyema or 
pulmonary abscess may lead to direct spread of infection to 
pericardium. Tuberculous pericarditis is usually secondary to medi- 
astinal lymph node tuberculosis. ^ . 

Clinical Findings. In addition to the symptoms and signs of 
sero-fibrinous pericarditis, the temperature shows marked diuma 
variations, the pulse is more rapid, and sweats or rigors may occur. 
There is generally a leucocytosis of over 12,000 per c.mm. In rare 
cases the patient is afebrile, . 

Differential Diagnosis. The nature of the fluid can only oe 
determined by exploratory puncture. ^ . 

Course and Complications, The disease is usually rapidly fatal, 
but the course may be very prolonged in tuberculous infections, and 
there may be calcification of the pericardium. The fluid may rupture 
through to the left pleura, with empyema formation. 

Prognosis. This is very grave. Some cases of tuberculous pyoperi- 
cardium undergo a spontaneous cure. 

Treatment. The pericardial sac should be aspirated, the needle 
being inserted between the xiphoid process and the left costal cartilages, 
in order to avoid infecting the pleura. A course of penicillin should now 
be given, 600,000 units of a procaine preparation every 12 hours, 
intramuscularly, for 3 to 4 weeks. In tuberculous cases antimyo- 
bacterial drugs should be given as for pulmonary tuberculosis. If th® 
patient’s general condition permits, and the fluid is not tuberculous, the 
pericardium should be drained suigically. 

Haemopericardium 

Definition. Blood in the pericardium. 

Etiology. The blood enters the pericardium from rupture 
heart, coronary artery or intrapericardial portion of the aorta. 
cardiac leak may result from an infarct, an aneurysm of the heart, w 
it may be due to external trauma or to a perforating cesophageal wound. 
Htemopericardium is a rare occurrence in purpura or scurvy. 

Cliniccil Findings. The patient suddenly dies. 

Hmmoseropericardium 

Definition. An inflammatory serous pericardial exudate, containing 
blood. 
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New Growths and Cysts of the Pericardium 
The pericardium may be invaded by a mesothelioma of the pleura, by 
spread of carcinoma or by a primary sarcoma. A hydatid cyst some- 
times develops in the pericardium and a dermoid cyst of the 
mediastinum may rupture into it. 


THE NEURO-MYOCARDIUM 
Disorders of Rate and Rhythm 

Introductory. Normally the impulses for the heart beat arise in 
the sino-atrial node in the right atrium, whence waves of excitation 
spread over both atria to the atrio-ventricular node, situated at the 
posterior and right edge of the atrial septum. The impulse then spreads 
to the ventricles along the bundle of His. The S-A node is under a 
double nervous control, the sympathetic accelerating and the vagus 
retarding the output of stimuli. Normal cardiac activity is therefore a 
sinus rhythm. Cardiac irregularities may be due to : 1. Sinus disorders : 
Simple tachycardia. Simple bradycardia and sinus arrhythmia. 2. In- 
creased muscular irritability : Paro3^smal tochycar^a. Premature 
systoles. Atrial fibrillation. Atrial flutter. Ventricular fibrillation. 
8. Diminished conductivity : Heart-block. 4. Defective contractibility j 
Pulsus altemans. 5. Disturbed diastolic filling : Pulsus paradoxus. 
These varieties will now be briefly considered. 


Simple Tachycardia 

Etioiogy. Simple tachycardia may result from diverse causes, such 
as exercise, emotion, fevers, hyperthyroidism, chronic infections, anreraia, 
hemorrhage, alcohol, cordite, atropine, tea, coffee, tobocco and thyroid 
extract. It may be due to a rise of pressure in the right atrium causing 
a release of vagal tone, or to stimulation of the pacemaker in the heart. 

Clinical Findings, The pulse rate at rest is usually between 90 and 
120, and after exercise it may rise to 150 or 180, taking longer than 
2 minutes to return to its resting rate. In such a case the exercise 
tolerance is considered fair, moderate or poor, according to the pulse 
figures and the distress engendered by the test. In other instances there 
are attacks of palpitations, during which the patient is conscious of the 
hearths action. Throbbing may be felt in the neck, and there may be 
giddiness or buzzing in the ears. A sense of praecordial distress or pain 
may also be noticed. 

On ExamiTxation : There is usually no cardiac enlargement. A soft 
systolic murmur, heard at the apex or base, may accompany the first 
sound. 

Treatment Digitalis is not usually of value unless an organic 
cardiac lesion is present. Phenobarbitone J gr. (80 mg.) t.d.s. is o en 
helpful. A scarcii should always be made for an underlying cause, sue 
as a septic focus, pulmonary tuberculosis or hyperthyroidism. 

•Simoar'i JCKUcura. 
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EUoloSv Hon-constrictive adherent pericardium is usuaUy a sequel 

intcL A eAema). 8. The perica^um becomes ^hd 
md thick or even calcified. 1. There is also thickening of the mrfia 
stinal connective tissue (chronic indmative 
The last two varieties are called constrictive pencardita 
tte Sdiac output and obstruct the venous inflow. The heart is not 
arossly enlarged unless valvular disease or hypertension is prescut. 

Clinical Findings. Unless there is constrictive pericarditis tne 
adhesions usuaUy give rise to no symptoms. Broadbent’s sign “m'®' 
extra-pericardial adhesions to the chest waU and diaphragm. b^“"c 
retraction is seen in the tenth or eleventh space behind, on the left si 
in the scapular angle line. No special treatment is required un e 
constrictive pericarditis is present. 


Chronic Constrictive Pericarditis 
(PtcfcV Disease) 

Etiology. Rheumatism is not a cause. The majority of cases are 
due to tuberculosis, a few are due to sepsis and in others the cause i 

notknovm. , - t, cis 

Pathology. Pick in Germany described pericardilic pseudocirrno 
of the liver in 1896. A similar condition was described by Chevew a 
Guy’s Hospital in 1842. There is pericarditis, enlargement of the liver, 
perihepatitis and ascites, , 

Clinical Findings. The patient complains of shortness of brea , 
swelling of the abdomen and of the legs. , 

On Examination : The upper half of the body is often thin, ajx 
abdomen is very swollen. The cervical venous pressure is raised, 
liver is enlarged, there is ascites and cedema of the legs. The A 
small end may weaken during inspiration and become stronger^ 
expiration (pulstu paradoxus). There is peripheral vaso-constric lO 
with pallor, cyanosis and coldness of the extremities. The blood pr^sur 
is usually low. The heart is often not enlarged or only moderately so, 
and X*ray examination of the heart shows diminished pulsa lo • 
Calcification of the pericardium is seen in some cases. The elw r^ 
cardiogram shows low voltage curves with flat or slightly inverte 
waves. 

Treatment. Pericardial resection is indicated to relieve » 

pression of the heart and great veins. Before operation^ a p 
effusion should be aspirated, ascites tapped and mersalyl giv®n. 
operation, however, should not be deferr^ until there is no oscitic ♦ 

In carefully selected cases a cure may be expected in about 60 /e. 
the operative mortality is about 10%. 
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vagus by a mediastinal tumour may also cause bradycardia. 
Physiological bradycardia is met with in tall athletes, in adolescence, 
and old age 

Clinical FlndUngs. The apex rate varies between 40 and CO. The 
dectrocardiogram shows no evidence of heart-block. 

Treatment, No special treatment is required beyond that indicated 
for the underlying condition. 

Sinus Arrhythmia 

(Physiological or Juvenile Cardiac Irregularity) 

Etiology. Sinus arrhythmia is met with in young people and during 
convalescence from febrile illnesses. It is due to alteration of vagal 
tone with respiration and indicates that the impulse for the heart beat 
arises in the sino-atrial node. 

Clinical Findings. The patient is usuaUy a young adult. Sinus 
arrhythmia generally causes no symptoms, but when discovered it may 
be mistaken for some serious cardiac irregularity. The pulse rate is 
found to slow during expiration and quicken during inspiration. This 
may occur periodically and only be detected when the patient is asked 
to breathe slowly and deeply. The irregularity disappears when the 
heart beats rapidly, as after exercise. The electrocardiogram shows 
that the alteration is due to variations in the length of diastole. 

Treatment. Sinus arrhythmia in itself is of no pathological import, 
and requires no treatment, but it may be associated with all varieties 
of heart disease. 


Paroxysmal Tachycardia 

The following varieties arc described ; 1. Simple paroxysmal 

tachycardia. 2. Nodal tachycardia. 8. Ventricular tachycardia. 4. 
Paroxysms of atrial flutter. 5. Paroxysms of atrial flbrillation. 

Simple Paroxysmal Tachycardia 

Etiology. The paroxysms of tachycardia are probably due to 
impulses arising at a new focus in the atrium, constituting a regular 
series of premature systoles. Some cases ore associated with pregnancy, 
others remit during pregnancy. Exertion, emotion or flatulence may 
induce an attack. 

Clinical Findings. The patient complains of periodical attacks of 
palpitations, which may be accompanied by faintness, dyspncea and 
pnccordial distress. 

On Examination : Tiie patient may be pale, somewlwt oyanosed 
and sweating. The apex and pulse rate vary usually between HO and 
250. The rhythm is regular and the rate is not slowed on lying down. 
The systolic blood pressure falls and the output from the heart is 
diminished. In severe coses signs of cardiac decompensation are evident, 
sucli os dilatation of tlic heart, cedema of the lungs and legs, and engorge- 
ment of the liver. The electrocardiogram shows a rapid regular rhytltm. 
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The Effort Syndrome 
ma Costa’s Syndrom,. Cardiac Neurosis, 

Ae Heart. B.AM. Soldier’s Heart. N euro-ctrculalory Asthenta) 
Etiology. This syndrome is n frequent Mourrence in wartime 
amount ^trainablem imperfectly trained sold.ers. In * 1* 
it is s?id to be more common in women and it also occurs m 
VmioS views are held as to its nature. 1. Tlmt iUs a " “ 
it is due to chronic sepsis. 8. That it res^U from 
That it is the product of effort and poor physique. It is 
effort alone irtU cause it. and the symptoms do not 
produced by strenuous exercise m a healthy person. In the J. 

Les there is a mental background of fear, anxjety or n compensation 
neurosis, and the physical condition is often poor. j 

Clinical Findings. The patient is usually a young adult who co 
plains of breathlessness, sighing, palpitatiom, fatigue, sweating, nervous 
ness, dizziness, and left inframammary pain. 

On Examination. No signs of organic disease are 
physique is often poor, there is vasomotor spasm of the ertremities 
evidenced by cold or bluish-red hands and feet, and abnormal meatmg 
is seen in the axillse and on the hands and feet. The heart : The a^ 
beat may be forcible but there is usually no cardiac enlargement, ine 
heart sounds are normal, but the first sound may be accentuateu u 
there is tachycardia. A short soft systobo murmur may be heard at 
the apez or base. The average resting pulse rate is between 60 and iw- 
The blood pressure is usually normal. The exercise tolerance may 
impaired, but is often normal. ^ . . , 

Differential Diagnosis, Such conditions as rheumatic carditis, ear y 
mitral stenosis, thyrotoxicosis, pulmonary tuberculosis, 
angina pectoris, hypoglycaemia and malingering must be excludeiL 
carefully taken history will indicate the correct diagnosis in the irmjon y 
of cases, and this is confirmed by the characteristic symptorw and signs- 
PrognosU. This b unfavourable, only about 25% of soldiers j 

from the syndrome can be rendered fit for full military duties, ft 
boards should not enlbt neurotics, who will never make efficient sol lere* 
Treatment. When soldiers are so enlisted, however, an 
should be made to improve their condition. Properly gradua 
exercbes should be first given to increase the cardio-respira *7 
efficiency. The patient should be informed of the nature of his complain 
and treated as a psychoneurolic. 

Simple Bradycardia 

Etiology. Simple bradycardia may be due to vagotonia, 
during convalescence from severe Qlnesses such as influenw or ^ 
fever. It b abo met with in association with starvation, n 
exhaustion, cerebral abscess, tumour or hffimorrhage, menmgi , 
myxeedema, jaundice, unemia, vaso-vagal attacks, 
digitalb, and at times with myocardial d^eneration. Irritation o 
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over 50% of cases. In some cases it may lead to leucopenia. Digitalis 
should not be given. 


Paroxysms of Atrial Flutter 

This is a common cause of paroxysmal tachycardia. The apex and 
pulse rate are about 160, the rate is uninfluenced by posture and the 
rhythm is usually regular. The atrial rate is about 200 to 800. Diagno- 
sis is established by means of the electrocardiogram. The treatment is 
as for atrial flutter. 


Paroxysms of Atrial Fibrillation 

The apex and pulse show the typical irregularity of atrial fibrillation 
and the electrocardiogram confirms the diagnosis. The treatment is 
as for atrial fibrillation. 


Preznahire Systoles 

{Ectopic Beats) 

Definition. Interpolation on the normal sinus rhythm of premature 
contractions arising at some other focus in the heart than the sino- 
atrial node. 

Etiology. Premature systoles are beHeved to be due to undue 
excitability of the atrium, A-V node or ventricle. They are commonly 
met with in middle age, associated with myocardial degeneration. In 
young people they may occitr without any evidence of cardlo-vascular 
lesions. They may be associated with oversmoking, neurasthenia, preg- 
nancy, the administration of di^talis or aconite, or coal-gas poisoning. 
There are three main varieties, atria!, nodal and ventricular. In about 
70% of cases they are ventricular in origin. 

Clinical Findings. The patient imiy be quite unaware of any cardiac 
irregularity, or he may be consrious of a pause in the cardiac rhythm, 
os if the heart had missed a beat. This is particularly noticeable when 
the patient is in bed. He may also complain of palpitations. 

On Examination: The pulse may either show a pause due to the 
premature beat being of insufficient force to reacli tlie wrist (inter- 
mittent pulse), or a weak beat may be felt. On listem'ng over tlie apex 
a premature and weak contraction will be heard at the moment that 
the beat is missing or weak at the wist. An occasional premature 
contraction may occur, or they may be frequent, causing a gross 
irregularity. Pulsus Ingeminus, which may be met with in overdosage 
with digitalis, consists of coupled beats due to premature systoles. The 
electrocardiogram will show typical curves and indicate the site of the 
irregularity. 

Differential Diagnosis. Premature systoles must be diagnosed 
from heart-block or a slow atrial fibrillation. In heart-block, when 
the pause is felt at the wrist, there is silence on auscultation over tlie 
apex. Premature sj-stolcs are tisually diminished in fre<iuency or 
abolished by exercise, but with a slow fibrillation it may be impossible 
to establish the diagnosis without an electrocardiogram. 
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Trith normal ventricular complexes. The P vrave is often inverted in 
leads n and III and modified in lead I. 

Difierential Diagnosis. The sudden onset and cessation, and the 
constancy of the rate -with exercise, rest and change of posture differea- 
tiate it from simple tachycardia. The engorgement of the liver may 
suggest an abdominal lesion, or the signs at the bases of the lungs may 
simulate pneumoma. The Wstory, signs, and electrocardiogram estab- 
lish the diagnosis. 

Course and Complications. The attack lasts from a few minutes 
to two weeks and then stops abruptly. Blindness and epileptiform 
convulsions may occur temporarily. Death during an attack has been 
recorded in a few cases. 

Treatment. The following devices may be employed to abort the 
attack : Holding the breath, stooping down and breathing deeply, 
pressure over one carotid sinus but not over both at the same time, 
pressure on the eyeballs, a tight abdominal binder, ice applied to the 
prjEcordium, swallowing a hard article of food such as a crust of bread, 
or the induction of vomiting by faudal irritation. Cholinergic drugs 
such as methacholin. chlorid. (Mecholyl chloride) 10 to 25 mg., may be 
injected subcutaneously, or a carbachol tab. 2 mg., taken by mouth. 
If vomiting, defjecation or faintness is produced by the drug, atropin. 
sulph. IflOO gr, (0*0 mg.) should be injected intravenously. If the 
paroxj’sm persists digoxin, 1 mg., may be given intravenously. Quini- 
dine, 3 gr. (0-2 G.) by mouth is also recommended, but the patient may 
be sensitive to the drug. 


Kodal Tachycardia 

Paroxysms of premature systoles arise in the A-V node, resulting 
often in a simultaneous contraction of the atria and ventricles. In the 
electrocardiogram the P-R interval may be shortened and the P wave 
inverted, or the P and R waves are fused, or the P wave may follow the 
R wave. The clinical picture and treatment resemble those of simple 
paroxysmal tachycardia. 

Ventricular Tachycardia 

This is a rare condition due to a regular se<juence of premature 
ventricular systoles. The ventricles may contract 180 times a minute, 
while the atrial rate remains at about 80. It is usually associated 
with severe myocardial damage, coronary occlusion or gross digitalis 
poironing. The clinical features closely resemble those of the other 
varieties of simple paroxysmal tachycardia, but the ventricular beats 
are often slightly irregular. Treatment consists in giving procaine amide 
(Proneslyl) by mouth, if the patient can swallow, the dose being 4 
tablets (0’25 G. each), followed by 2 tablets every 4 to C hours until the 
paroxj'sm stops. For very uigcnt cases an intravenous injection can be 
pven slowly, not more than 1 ml. (100 mg.) per minute, up to a total of 
10 ml. TJic blood pressure should be taken in the other arm during the 
injection, nnd, if it falls unduly, the injection should be stopped. 
Procaine amide is probably successful in restoring a normal rhythm in 
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treatment. CoinpUcations Uable to follow 

'“"pSSS “iS" s . p-« « ■“ '” 

leaf or as digoxin. One gram “2-) y, tat. digital. pra:p. 

to 0-25 mg. digoxin. For a “ ^ay, 2 gr. (120 mg.) t.i.d. 

3 gr. (180 mg.) may I'® 30 mg.) td d. subsequently. In 

on the second day, and 1 to i j intravenously. Three 

cases of urgency djgoxm slioul S 2 ^abs. t.i.d. on the 

0-25 mg. tab. digoxin are given ... ^ subsequently, 

second day, 1 tab. t.i.d. on th :_:ition of 1 mff. of digoxin can be 

In very urgent eases an with 

given; 0-5 mg, is put up m l ml. ® f j gjowly. Tivo hours later 

nine times its volume of stenle sain^ 3 Symptoms of overdosnge of 

0-25 mg. digoxin can be g*ven , . /Kgjow 60), coupling of benU 

digitalis arc“undue slowing of the apex p^l 

due to a regular and smiting. Vomiting at the 

altemans, diminution of ju congestion of the gastric mucosa, 

:rs!«”rrs.i;v;KS" 

rjiSSSw' Sf..-) »■ ‘1’“ 

should be injected .tu„e direct current shock of short 

Electrical conversion by high v g ^ ^^g^yur sinus 

duration applied to the chest under anaistliesia 

rhythm in some cases. should not he used in cardine 

Tte Use ofOiiirndmc. ^"^fj„f„cction, recent embolus or actu e 

failure, mitral stenosis, myocardial 

thyrotoxicosis. •„M;np the administration of only g*"* 

In patients sensitive to '1""'^. u„i]upsc, with consmlsions, ramn 
(0-2 G.) tablet may result in nbrillation. Treatment for 

and death, usually due to , sardine compression, mouth 

quinidiiie syncope riectric^entricular defibrination by direct 

rr^ntsl^r'nlsrdantcrousdrug.^ 

Atrial Flutter 
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diseases or with tl.yrotoxicosis. 
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P„gnosU. 

^reataanL Young people >>" “f “S^theieLe^ 

cause for worry. '^0 patient shrald |” to 10 gr. (0-3 to 0-6 G.) 

particularly at night, ammon. brom. in doses ol a ro lu g v 

should be given t.i.d. 

Atrial Fibrillation 

Definition. A condition characterised by flickering atrial contrac 
tions of a peculiar tj-pe, with an irregulM -rentncular rrapon ^ 

Etiology. Atrial fibriUation may be associated with 
especially with rheumatism and less frequently with scarlet fe , 
diphth Ja, inlluenm and pneumonia. Mitral stenosis is 
with fibrillation and it may occur in association ^ 

defect. Later in life it may be met with in ischicmc he^ dis^e on 
in tumours of the heart or lungs. It may occm also in ^ 

and in hypertensive heart disease and it has been described associateu 

with peppermint addiction. , . • , „f„.iinn 

Pathology. Prinzmetal says there are two types of atnal contraction 
seen in experimental atrial fibrillation, (a) minute irregulm and locauseo 
contractions, and (6) large rhythmc contractions passing across tne 
atriuRi at a rate of 400 to 600 a minute. ^ . 

Clinical Findings. The disturbance produced varies witn t 
frequency of ventricular contractions. If there is a 
there may be no subjective symptoms, but when the ventricle contra 
rapidly, cardiac decompensation usually ensues. The patient m y 
complain of palpitations, or of pwecordial discomfort, dyspnoea an 
swelling of the extremities. . . 

On Examination : The paUent may or may not be dyspnceic at res 
or on slight exertion, according to the degrw of heart failure presen 
The presj’sloUc murmur of mitral stenosis disappears with the onse o 
fibrillation if the heart is beating slowly. The rhythm ‘S character- 
istically completely irregular, the beats also varying in intensitj^ so ^ 
many of the ventricular conlracUons fail to cause a pulse at the wris . 
The pulse : This is completely irregular, and its rate is usually s 
than that of the ventricle. Records of pulse rates are therefore qui 
valueless in determining the rate of the heart. The lungs, 
and extremities may show signs of venous stasis and tederaa. 
electrocardiogram is typical, the P waves are absent and rep ac 
by F waves, end the ventricular complexes are irregular in rate ana 

'differential Diagnosis. Atrial fibrillation can usually be readily 
diagnosed by examination of the heart and pulse. Without a tracing* 
slow fibrniation is difficult to differentiate from premature 

Course and Complications. Atrial fibrillation may occur in pa 
ysms, Uie normal rhythm being restored spontaneously from time 
time. In other cases, and despite treatment, it persists for *ndc!mire 
periods, or the normal rhythm may be quickly restored by ndequ 
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lesions caused by 

typhoid or scarlet fever, “ ^ j „,^ithdigitaUs,strophantlun. 

ateophy may be the causative factor m some cases. 

Sino-Atrial Block 

The impulses arising in misselTbeit, but tL su^ 

atrial contraction. The whole h , normal interval. The 

ing contraction occurs at appro. Y ^gntricular 

ventricle may occasionally mterpo a e ^ 

escape ”). when the heart - beatmg „trio.ventricular 

dropped beats, and can only b“ the P R T deflections in the 

block^y a tracing, the “-P^^^^^rthe pauses in the heart beats, 
electrocardiogram correspondi g occurring regularly every 

It is probably of no din cal cames the rate 

other beat the pulse is slow, about SO^Ex^e^ 

to double and the restoration of 

except in cases of long standing ,8^ ) of water t.i.d. 
sulph., 1/200 gr. (O'S mg.) m 1 fl- ox. (80 ml.) o 

AtriO'Ventricul^ Block , 

Delay occurs in the passage of the impuke from the atnum to 

ventricle. Four grad« can only be detected by a 

Grade 1. This is the o“rl''*‘ ®*^^“,onEaUon of the P-R interval 
tracing. The electrocardiogram shorn a p^ 1 The ventrjde 

to more than the normal of i impulse. Grade III- The 

occasionally fails to respond to the ^ ^ ^timuh. 

ventricle fails in a regidar “f ^ ^ssing (4 : 8 block) or otto 
Thus every fourth ventricular bea present. Grade I V. 

sequences such as 8 : 2 or . . atrium and ventncle, 

There is complete dissociation independent rate of about 

-ventricle nontracting nUows all these grades of 

80 to 40 a minute, me eiecu t, 

block to be diagnosed mth not usuaUy notice anything 

Clinical Findings. The P“““‘J^ of heart-block. Attaito of 
abnormal except i“ S^e) are liable »» <>«“' 

unconsciousness (StokeS'Adt^ J ventricle d°“ "f 

A-V bundle faiU to conduct the mpu^c nn suddenly mtl 

up its independent rhythm. The a tongue is not 

t:" S U ot: ILible to see pulsation in the mg, 
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Pathology. Prinzmetal has shown that flutter depends upon an 
irritable atrial focus. The atrial rate is about 260 to 830 contractions 
a minute, and the ventricle usually contracts at half the atrial rate. 

Clinical Findings. The patient is usually a male past middle age. 
He gives a history of attacks of palpitations, usually sudden in onset 
and in cessation, but the last attack may have persisted. 

On Examination : The heart is usually enlaiged and the arteries are 
thickened. A valvular lesion may or may not be present. The pulse 
and apex rates are generally between 130 and 170, the rhythm is usually 
regular, and the rate is unaffected by posture and by exercise. Pressure 
on the carotid sinus will often slow the ventricular rate. In the 
electrocardiogram regularly recurring dome-shaped “ f ” waves are seen, 
with ventricular complexes occurring at regular or irregular intervals, 
but less frequently than the f ** waves, owing to heart-block. 

Dlfferenflal Diagnosis. Paroxysms of flutter can be differentiated 
from simple paroxysmal tachycardia by suitable tracings. Atrial 
fibrillation may be simulated if in flutter the ventricular responses are 
irregular. Slight exercise, however, in flutter, usually renders the 
ventricular rhji,hm regular, with a definite grade of heart-block, such 
as 8 : 1 or 2 : 1. This does not occur in atrial fibrillation. 

Course and Complications. Paroxysms of flutter may occur, or a 
continuous stage may persist for as long as 10 years. Paroxysms may 
ensue, in which the ventricle assumes the atrial rate. These are very 
dangerous, the patient rapidly losing consciousness and dying. Conges- 
tive heart failure may occur as a complication of flutter. 

Prognosis. This is always serious, but not usually immediately 
grave. The condition of the myocardium is a factor of great importance, 
although hard to estimate. 

Treatment. The patient should be put to bed and digitalised, as 
for fibrillation. This usuaCy converts the flutter rhythm to that of 
fibrillation. On stopping the digitalis a normal rij-thm may ensue. 

Venbriadar FibrSlaUoa 

This is probably the cause of sudden death in coronary obstruction, 
complete heart block, diphtheritic myocarditis, and following the 
intravenous injection of mercurial diuretics. It is compatible with life 
only if the fibrillation is of very short duration, the clinical picture then 
being that of Stokes-Adams attacks. Cardiac resuscitation methods of 
treatment should be pven as described on p. 252. 

Heart-block 

DefiniUoa. A condition characterised by delay in the conduction of 
impulses along some portion of the jimctional tissue of the heait. The 
following varieties are described: 1. Sino-atrial block. 2. Ventricular 
block. 8. Bundle-branch block. 4, Arborisation block. 

Etiology. Congenital heart-block is due to a defect, such as a patent 
ventricular septum interrupting the bundle of His, or rarely to aorto- 
pulmonary palencj'. Acquired heart-block may be due to inflammatory 
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branch block the second heart sound may be split. It is of grave 
significance, death often occurring within three years of its detection, 
but the prognosis depends upon the associated heart disease. Right 
bundle-branch block in an otherwise healthy individual is not of serious 
significance. Stokea-Adams attacks have also been described in 
bundle-branch block. 

The Wolff-ParJdnson-White Syndrome 

The condition was originally described as bundle-branch block, but 
is now thought to be due to “pre-excitation” or to “accelerated 
conduction.” This means that the impulse, instead of being delayed 
in its passage from atrium to ventricle, is accelerated. The impulse may 
pass along an abnormal pathway from atrium to ventricle, which was 
described by Kent as “ the right lateral bundle,” thus reaching the right 
ventricle before arri\dng at the left ventricle. Alternatively, the impulse 
may travel along the normal path from atrium to ventricle, but its 
passage through a portion of the A-V node may be accelerated. The 
Wolff-Parkinson-White syndrome is characterised electrocardiographic- 
ally by (a) Shortening of the P-R interval, usually to 0-12 second or less. 
(b) Widening of the QRS complex, with slurring at its onset. The P-S 
interval is normal, (c) Changes in the direction of the QRS complex, 
with right or left axis deviation, (d) Changes in the S-T segment and 
T waves, (e) Paroxysmal supraventricular tachycardia, atrial e.xtra- 
systoles, atrial flutter or fibrillation. 

Clinical Findings. Paroxysmal tachycardia occurs In about 50% of 
the patients, especially after exercise. It generally shows itself before 
the age of 80, and males are more often affected than females. It is 
usually benign, but sudden death may occur. 

Treatment, Quinidine in a dose of 8 gr. (0*2 G.) by mouth may 
produce a sudden and dramatic improvement. It must be given 
cautiously as the patient may be sensitive to quinidine. Subsequently 
a small miuntenance dose, such as S gr. (0-2 G.) daily, may be required. 

Arborisation Block 

The terminal subendothdial divisions of Purkinjd’s fibres have 
impaired conductivity. This lesion can be detected by an electro- 
cardiogram. The prognosis is usually bad. 

Pulsus Altemans 

Definition. Alternate strong and weak contractions of Die ventricles. 

Etiology. Pulsus altemans Is probably n manifestation of mj'ocardial 
degeneration, the heart labouring against an excessive burden ; it may 
also result from an overdose of digitalis. 

Clinical Findings. Pulsus altemans is difficult to detect by the 
finger. A radial tracing will, however, show alternate large and small 
beats at very ncarb’ regular intervals. If the blood pressure is taken 
by the auscuUatorj* method, only nUemate beats will be heard at 
higher pressures, whereas on lowering tiic prwsurc in the armlet each 
beat will be audible. An electrocardiogram may show R waves of 
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corresponding in rate with the atrial contractions, and so faster than 
the apex beat or radial pulse. 

Diffetenlial Diagnosis. Clinically the missed beats ^vhich occur at 
the 'wrist in heart-block must be distinguished from those resulting from 
feeble premature systoles. In the former, as described above, there is 
silence on listening over the heart, when the beat is absent at the wrist. 
Inhalation of amyl nitrite in 2 : 1 heart-block will oftai suddenly double 
the rate of the pulse, the apex subsequently abruptly reverting to its 
slow rate. This change does not occur in simple bradycardia. Ihe 
ventricular rate in complete heart-blodc is not affected by exercise or by 
the inhalation of amyl nitrite, or by the injection of atropine sulphate. 

Course and Complications. Heart-block, especially in the young, 
when arising during the course of, or in convalescence from an acute 
illness, is usiially a temporary derangement. If due to a degenerative 
lesion, it is likely to be permanent. With the stage of onset of complete 
block, the Stokes-Adams syndrome is to be feared. 

Prognosis. Heart-block always indicates some degree of myocardial 
abnormality, due either to an inflammatoTy lesion, which may be 
temporary, or to a pennanent degenerative one. The outlook is more 
serious when complicated by Stokes-Adams attacks. 

TrcatmenL When heart-block develops during the course of an 
infective illness, the patient should be kept strictly at rest in bed until 
the normal rb>*thm is restored, or until it is considered that the heart- 
blodc is permanent. In other cases the Wassermajui reaction should be 
delemiined, and, if posiUve, a course of anti-syphilitic treatment given 
(see p. COO). For Stokes-Adams attacks subcutaneous injection ofSm, 
(0-5 ml ) of inject, adrenaline (B.P.) 1 in 3,000 should be gtven imme- 
diately, followed by ephedrine sulphate, J gr. (30 mg.) t.d.s. by mouth, 
or by Mistained action isoprenaline (Saventrine) 30*’mg. tab. 8-hourIy, 
increasing by I tab. a day up to 4 tabs. C-hourly. Sa^'entrine may a^ra- 
I'ate Stokes-Adams attacks when they are due to ventricular any^Iimias. 
Attempts at cardiac resuscitation should be carried out as described on 
p. S52. 

In cases of permanent heart-block, resistant to medical treatment, 
an electrical pacemaker may be used. Tljere are several varieties, such 
as the endocardial-jugular pacing with an external pacemaker. The 
electrode catheter is inserted into the right ventricle \*ia tlie jugular vein, 
the tip being wedged ” into the apex of the ventricle. The positive 
electrodes arc buried in the subcutaneous tissues of the chest wall. 
Both electrodes are connected to an external pacemaker powered by 
mercury batteries. The pacemaker is adjusted to give 65 to 75 impulses 
per minute. Tlie patient is liable to displace the electrode catheter. 
The average duration of life of the pacemaker is just over a year, 

Bundlc-hranch Block 

There is delay in conduction in one or oUicr of the bnmcdies of the 
bundle of His, leading to the left or right ventricle. This condition can 
only be diagnosed by means of an electrocardiogram. In left bundle- 
branch block the first heart sound may be split, and in right bundle- 
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rare condition, which usually results in death in less than a year. Dilata- 
tion : This may be due to fatty degeneration, to acute inflammatory 
changes, or it may be associated with hypertrophy. Infammalion : 
Acute simple myocarditis. This occurs in infections, especially rheuma* 
tic fever, and diphtheria, and less often with typhoid or scarlet fever, 
septicjemia. Graves’ disease, and syphilis. Acute suppurative myocard- 
itis. Small embolic abscesses may form in the myocardium in pysmia, 
as in puerperal fever, osteomyelitis or malignant endocarditis. Vascular 
degeneraiion and infarct : These are especially associated with coronary 
obstruction. Rupture : This may follow an infarct or result from 
penetrating injuries, or occasionally from non-penetrating injuries of 
the chest wall. 

Sudden death from fatty heart is due probably to ventricular 
flbrillation, and not to the fat around the heart. Fatty degeneration 
of the heart, however, such as occurs in diphtheria, leads to cardiac 
dilatation, tic-tac rhythm, and irregularities such as heart-block or 
gallop rhytlun. It is a very serious condition. Fibroid heart is often 
described as a condition of hypertrophy of the left ventricle, such as is 
found in hypertensive heart ^seose. 


Alcoholic Cardiac Myopathy 

This is associated nith excessive alcohol intake over long periods. 
It occurs chiefly in men and presents the usual features of heart failure 
Patchy areas of fibrosis are found in the myocardium, with hypertrophy 
of the left ventricle, and dilatation of the right ventricle and atria. 


Hypertensive Heart Disease 

Definition. Hypertrophy of the left ventricle due to hyperpresia. 

Etiology. The cardiac enlargement is secondary to the high blood 
pressure. Tlie cause of the high blood pressure (essential bjT>ertcnsion) 
is unknown, but the subject is discussed on p. 283. 

Pathology. There is hypertrophy of the heart. The left ventricle 
is chiefly affected. The muscle fibres are increased in size. 

Clinical Findings. The patient is usually an adult over the age of 
40, He complains of symptoms due to high blood pressure (see p. 285). 
No cardiac symptoms are noticed until the reserve of cardiac power is 
overtaxed, or some complication such as disturbance of corormry 
circulation occurs. Symptoms include shortness of brea^ on exertion, 
attacks of cardiac asthma, palpitations or pnecordial pain. 

On Examination : The heart. The apex beat is usually displaced 
downwards and outwards. A ^’StoUc murmur may be heard at the 
apex, due to mitral regurgitation and occasionally there is an aortic 
systolic or diastolic murmur, Witlx failure of the heart, pulsus altemans 
or presystolic gallop rliythm (sec p. 241) may be pr«cnt. The blo^ 
pressure, which is raised in the early stages of the disease, often falls 
with the onset of failure of compensation, although the diastolic figure 
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equal intensity, although the radial tracing shows definite alternation. 
Pulsus altemans can be differentiated from premature systoles regularly 
recurring with every other beat (pulsus bigeminus) by the short interval 
between the normal and successive premature beat, and the longer 
inten’al between the premature beat and the next normal one. The 
condition is of grave import when occurring in a pulse of normal rate, 
but if associated with paroxysmal tachycardia or with digitalis medica- 
tion the prognosis is not so serious. 

Pulsus Paradoxus 

Definition. A. condition in which the pulse weakens in intensity 
with inspiration and becomes stronger with expiration. 

Etiology. Pulsus paradoxus is often associated with mediastino- 
pericarditis and with pericardial effusion, and may be explained by the 
fact that normally during inspiration the roots of the lungs descend and 
carry the heart vrith them. If, however, the heart is tethered by 
adhesions, or pressed on by a pericardial effusion, during inspiration it 
is pulled on from above and below. The orifices of the vena cavse will 
then be partially obstructed, with diminished cardiac inflow and output. 


THE MYOCARDIUM 

The pathological affections of the myocardium may be grouped as 
follows : Atrophy. Cloudy sweUing, Fatty degeneration and infiltra« 
tion. Fibrosis. Amyloid, hyaline and calcareous degenerations. 
Granulomata. Tumours, simple and malignant. Cysts. Hypertrophy. 
Dilatation. Inflammation. Vascular degeneration and infarct. Rupture. 

Atrophy t This is usually a brown atrophy. It is common in 
old age and in wasting diseases, such as ^berculosis and cancer. 
Cloudy sxceUing : This is met with in acute fevers and septicxmia. 
Fatly degcTteraiion ; This occurs in acute fevers, diphtheria, alcohol, 
cUoroform or phosphorus poisoning, and in blood diseases, such as 
ansmia and leuknsmia. It causes the change known as ** tabby cat ’* 
striaUon or ** thrush’s breast ” appearance, seen under the endocardium, 
usually in the left ventricle. Fatty irifiltration: This is sometimes, but 
not invariably, associated with obesity. Fibrosis : This is associated 
with arteriosclerosis and narrowing of the coronary arteries. The 
areas of fibrosis may be localised or diffuse, and are commonly 
found in the left ventricle. It may occur diffusely, as a sequel of rheu- 
matic carditis. Amyloid, hyaliM and calcareous degenerations : Tliese 
are l«s common. GranuloTnata ; These include syphilis and tuber- 
ctilosis of the heart, Tumours : A h*p>oma, fibroma, a pedunculated 
atnal inyxoma or a rhabdomyosarcoma may develop, or secondary 
melanotic sarcoma or rarely secondary carcinoma. Cysts : A hydatid 
may form in the heart. ITypertrophy : This is nssociat<^ with val\'ulnr 
disease, such as aortic or mitral regurgitation, \vilh adherent pericardium, 
increased blood pressure (hypertensive heart disease), thjTotoxicosis, 
clironic nephritis and arteriosclerosis. The normal weight of the heart 
is 0-4% of the body weight. Congenital idiopathic hypertrophy is a 
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(6) Diffuse changes in the pulmonary arteries or arterioles, resulting in 
pulmonary arteriosclerosis. (7) Some varieties of congenital heart 
disease, such as patent ductus arteriosus, and atrial and ventricular 
septal defects. 

When the pulmonary arterial pressure rises to about 60/30 mm. Hg. 
early signs of cor pulmonale appear. 

Acute cor pulmonale. This may be due either to massive pulmonary 
embolism, or to an attack of pneumonia occurring in a patient suffering 
from severe emphysema. 

Chronic cor pulmonale. The more common causes are emphysema, 
and bronchitis with spasm. Other lung causes include pulmonary 
fibrosis, pneumoconiosis, carcinomatosis, schistosomiasis, tuberculosis, 
bronchiectasis, and cysts of the lungs. Among arterial causes are 
pressure by an aneurysm on the main pulmonary arteries, pulmonary 
arteriosclerosis and cicatricial pulmonary arteritis. Kyphoscoliosis is 
also a cause in some cases. 

Ayerza’s disease is a term which some authorities consider should be 
abandoned. The cyanosis [cardiacos negros) was due in the original 
case to long-standing diseases of the lungs, and was an example of 
chronic cor pulmonale. 

Clinical Findings. In acute cor pulmonale the symptoms are those of 
massive pulmonary embolus ; dyspnoea, distress and collapse being 
very marked. 

In chronic cor pulmonale the patient complains of progressively 
increasing dyspnoea, followed by cough, expectoration, and sometimes 
hemoptysis. Lack of concentration, giddiness, palpitations and 
somnolence may also be noticed. 

On Examination : In acute cor pulmonale there is cyanosis with 
venous engorgement in the neck. The pulse is very feeble and rapid, 
and the dyspneea intense. The pulmonary second sound is accentuated 
and protodiastolic gallop rhythm may be present. The patient usually 
rapidly loses consciousness and dies. In chronic cor pulmonale signs of 
right-sided cardiac failure are present ; cyanosis, dyspnoea, tachycardia, 
and low blood pressure. The heart dulness is enlarged to the right and 
left, if it is not obscured by emphysema. The increase in dulness is due 
to the right atrial dulness extending to the right, and the right 
ventricular dulness to the left. A systolic murmur is sometimes beard 
over the tricuspid area. An electrocardiogram will sliow riglit axis 
deviation %vith tall P waves and inverted T waves in leads Hand HI, and 
an X-ray examination will reveal the enlargement of the right atrium 
and right ventricle. In more advanced cases the veins of the neck are 
engorged, the liver enlarged, tender and pulsating, and there is cedema 
of tlie legs. A transudate may form in the pleural sacs, usually more 
On the right side, and there may be hydropericardium. Recurrent 
attacks of papillccdcma may be noted, varjdng with the degree of heart 
failure. 

Treatment. Acute cor pulmonale. The p.aticnt should he propjvd 
up, and oxygen should be administered through a mask. Removal of a 
pint (GOO ml.) of blood from a vein in the arm may nffonl consKlcrabJc 
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generally remains over 100 mm. Hg. Ophthalmoscopic examination 
may show retinal arteriosclerosis. 

Differential Diagnosis. Hypertensive heart disease must be 
differentiated from cardiac enlargement associated with chronic 
nephritisy or due to aortic disease or th5rTotoxicosis. The diagnosis is 
difficult in the later stages, especially if the blood pressure has fallen. 

Course and CompKcatioas. The course is progressive. Complications 
include atrial fibrillation, congestive heart f^ure, cerebral hemorrhage, 
angina pectoris, coronary thrombotis, and rarely uremia. Intercurrent 
infections are not uncommon. 

Prognotis. Tills is always unfavourable, especially when there is 
marked cardiac enlargement, retinal arteriosclerosis, or myocardial 
failure. 

Treatment. This is as described for hyperpiesia and for congestive 
failure (see pp. 285, 243). 


Endomyocardial Fibrosis 
{Endocardial Fibro^lastom) 

Fibrotic thickening of the ventricular endothelium may occur as a 
congenital lesion or be associated with cardiac infarction or rheumatic 
carditis. Non-artcriosclerotic endomyocardial fibrosis is of widespread 
distribution. 

In Africa, where it is responsible for about a third of all cases of 
heart failure, it is met nith apart from the above conditions. The cause 
is not known, it does not appear to be associated %vith malnutrition, but 
it may result from sensitisation to streptococcal products or to eating 
large quantities of bananas which contain 5-hj'droxytryptamine in 
considerable amounts. Tlicre is thickening and fibrosis of the endo- 
cardium near the apex of tlie left ventricle and the mitral valve may also 
be thickened. The right ventricle and tricuspid valve may also be 
afTeclcd, 


Pulmonary Heart Disease 
(Cor Pulmonale) 

DcfiniUon. Enlargement of the right ventricle due to rise of 
pulmonary arterial tension. 

Etiology. The normal pulmonary arterial pressure is between 38 
and 80 inm. Ilg. systolic and 7 to 10 mm. Hg. diastolic. Rise of 
pressure in the pulmonary artery may be due to (I) Left ventricular 
failure and mitral disease. (2) A diminution in the vascular clmnnels 
in the pulmonary bod, owing to such conditions as emphysema or 
fibrosis of the lungs. Living at a liigh altitude may cause pulmonar)’ 
hypertension, possibly due to thrombosis of the smaller pidrnonaiy 
arteries. (3) Loss of areas of lung tissue, as occurs in tuberculosis, after 
resection of (lie lung, etc. (4) Obstruction of pulmonary arterioles by 
multiple emboli. (5) Tlirombosis of the major pulmonarj’ arteries. 
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been mentioned in the article on Pulmonary Heart Disease. In 
Bernheim’s syndrome, or isolated right heart failure, there is systemic 
venous engorgement without pulmonary congestion. It is associated 
with hypertrophy and dilatation of the left ventricle due to hyper- 
tension, kidney disease, or combined aortic and mitral valvular lesions. 
The patient dies with the classical features of right-sided failure, and at 
autopsy the right ventricle is found to be stenosed os the result of 
encroachment in the right ventricular space of the hypertrophied 
ventricular septum. The arm-to-tongue circulation time is generally 
normal, and, despite the raised venous pressure and oedema, the patient 
can often lie flat in bed without distress, 8. Left and right heart failure. 
This may he associated with rheumatic car^tis, diphtheria, severe 
anjemia, generalised coronary arteriosclerosis, atrial fibrillation, atrial 
flutter, paroj^smal tachycardia, hyperthyroidism and constrictive 
pericarditis. 

Heart failure may be acute or insidious ; for example, acute left 
heart failure may follow hypertension, aortic disease or coronary 
occlusion, and acute right failure may be associated with pulmonary 
embolus, thrombosis or lobar pneumonia. 

Clinical Findings. Left heart failure. Three stages arc described : 
(c) Paroxysmal piilmonary congestion. Attacks of acute adema of 
the lungs or of nocturnal dyspnoea occur, with cough and lesser degrees 
of pulmonary osdema. (b) Pulmonary congestion of eflort. Here 
shortness of breath, cough and often blood-stained sputum are provoked 
by exercise, excitement or a cold atmosphere, (c) Chronic pulmonary 
congestion. This is characterised by shortness of breath and at times 
hjemoptysis. Such cases are liable to be mistaken for chronic bronchitis, 
pulmonary tuberculosis or a new growth. 

The chief clinical features of left heart failure are pallor with some 
cyanosis, and dyspneea especially on effort and at night. The heart is 
usually enlarged to the left, and gallop rhythm or pulsus altcrnans 
may be present. With gallop rhj'thm a tliird heart sound is heard 
during mid or late diastole, the heart sounds nre then likened to the 
sound produced by saying ” lub lub dupp.*' Graphic records indicate 
that the first part of the sound occurs in presystolc and is presumably 
atrial in origin. It is also kno\rn as prcsystolic gallop rliytlim, tlie extra 
sound perhaps being due to vibrations of a rapidly filling ventricle 
which lacks tone. It does not occur in atrial fibrillation. This third 
sound can also be felt as a diastolic impulse. The three heart sounds arc 
evenly spaced, and the third sound is only heard when the rate is rapid. 

It is of very grave significance. Prcsystolic gallop must be distinguished 
from protodiastolic gallop rhythm. In the latter a third sound closely 
follows the second sound, ** lub dupp dupp.'* This is of no significance, 
being an accentuation of the physiological third heart sound. It is best 
heard near the apex of the heart, whereas a split second sound is 
noticeable near tlio base. The blood pressure is usxiaUy high, cspccmlly 
the diastolic figiirc, and the rhythm is usually regular, but premature 
systoles or paroxysmal atrial fibrillation may occur. Kales arc hrani 
at the bases of the lungs and a bydrotliorax may develop, more frequently 
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as described under emphysema on p 175 Ihe "ca Pulmonary 

‘c^p-^rm by l?ln— of P-Webyde. 5 to 10 ml. 

(10 ml. ampoules). 


Primary Pulmonary Hypertension 
This is a rare disease in which there is obstruction of the 
pulmonary arteries by endarteritis fibrosa. The cause is untao . 
Adults and cUldren may he aUected. The patient “mplams of lassi- 
tude, dizziness, fainting attacks, pains in the chest and shortness 

breath. Cyanosis is often marked, with polycythffimia. "heCTtremitiM 

are pale. There is enlargement of the right side of the heart 
electrocardiogram shows right ventricular hypertrophy. Cardiac 
catheterisation reveals a rise of pressure in the right ventricle to per p 
50 ram. Hg. (normal about 25 mm. Hg.). 


The Falling Heart 
{Congestive Heart Failure) 

Pathogenesis. The exact nature of heart failure is still uncertain. 
It is probable that left ventricular failure causes dilatation and incom- 
petence of the mitral valve, with resultant congestion of the lungs, an , 
subsequently, secondary’ failure of the right ventricle and dilatation o 
the tricuspid valve lead to systemic congestion. Observations made y 
cardiac catheterisation indicate that in congestive heart failure there is 
rise in venous pressure which results in overloading of the hea • 
Further rise in the venous pressure results in diminished cardiac outpu . 
Heart failure may thus affect either side of the heart independently, or 
both sides may be involved simultaneously. Further, such failure may 
be acute or insidious in onset. From what has been said above, it ■nn 
be dear that we should expect to find systemic congestion with rign • 

sided failure and pulmonary congestion with left-sided failure. 

Etiology. 1. Lejl heart failure. This is approxiinately three time ^ 

as common as right heart failure. The important causes are y'P^j’ 
tensive heart dbease, aortic stenosis, aortic regurgitation, enwn 
neplmtis .and coronary occlusion. 2. Right heart failure. 
frequently secondary to left heart failure. Other important causes ha 
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lungs an injection of mo^hin. P ' | ^ foUowed by vcnesec- 

gr. (1-2 mg.) should be We doses 

tion of IS to 20 fl. oz. (450 to 60 0- P intravenous injection of 

in other cases, or to produce should be given, 

strophanthin 1/200 g>^- (“j® ™®'Lys lias been described on p. 239. 

Aa^tc Bight patient should be in bed, 

Routine Treatment of Heart F - amfortable position. He 
on absolute rest, propped up *" ^ weU-padded heart table, 

may obtain relief by leMi^ ^^lian dry and net 

placed across the bed. D'et • . , in the 24 hours. The total 

more than SO (1. oz. (900 nd.) o calories. A low salt, low calorie 

calorie value should be low, 80 o , jja with a calorie value 

diet should be given contaimng atont ^ ^ ^ ^ 

of 1,000. Breakfast: (^e egg. s Tea, with milk 

biscuit i oz. (15 G.). ^'^'lUul Fresh fruit 4 oz. (120 

from daily allowance. Sug , allowance, bunch : bean 

G.). Mld-moming : Tea to” “ „ ,aot vegetables « 

meat or fish, 2 oz. (60 G-)- ® • Tea, with milk from allow- 

desired. Stewed fruit, 4 oz. (120 GJ. j az. (IS G.). 

anee. Salt-free bread, 1 or. (30 (b) or at 
Butter from allowance. D“”” ' , p^b or stewed fruit. Salt-free 

lunch. Green vegetables or sal . Butter from allowance. 

bread, 1 oz. (30 G.) orMotzab^emt, ioz. ^ g , jj ,b, 

Daily allowance : Unsalted b“tt“ avery 24 hours should be 

10 n oz. (300 ml.). The be given as described for atnal 

measured and charted. Dig t^b for the onset of toxic 5y”P ’ 

fibrillation (see p. 281) bradycardia or coupled boats, 

such as nausea, ■^(’”‘1'“^ ^ ^ t j; sulfering from br"^" ‘ 

Digitalis may be given if ?.bo P” ,jarly patients, especially d thej 

There is a danger in pving ^ . mte may increase ^ 

are taking thiazide diuretics The piUsc /n 

arrhythmia, aggravation or third day may be siifriciciih 

dose of 0-25 mg. digoxin ^ oj" digoxin may be given d“‘'y- 
■ Lanoxin-PG tab. contaimng 0 06-5 mg^^ ^ olilorotliiazide 

Diuretics should also be gi ^ potassium chloride )';* 
clilorothiazide. It .'™Pp' , being simultaneously ‘“i”'™? „rivst. 
preparations ^.ontricular tacliycarfja and cari^^^ 


Chlorothiazide ran be aomn. j-.,, <inys a wee>.. ma ^ 

breakfast and lunch, 2 to 8 eon ^ ^ ,3 fo, . 

I?t^lTsaS. Wdro^blom^^^^^^ 

Potassium eldoride should not be eo 
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on the left side, and if biWeral^ b 

ot Ts -a r;rn:; — 

branch block. X-ray n blurrrf zone around the 

shadows arc unduly dense o,aema. H right- 

pulmonary roots indicates th nf uulmonary congestion 

Led failure now supen-en^ the ^^P‘“”^L,“pncea dually 

are, to a certain extent, rebeved, and ^ro^ M ^^P^ 

cease. The attacks of nocturnal ^ . . , • , The patient 

osl/imu and they may be druggies for breath, and 

washed out of the blood. This produces the apnceui P''f =' ??= P“ . 
may sleep in the apnccic phase and wake with “L^onary 

Bight htart Jaiturc. This has been described under Pulmonary 

^'rhfdeteLination of the arm-to-tongue circulaUon ”^5' 

systemic venous blood pressure affords fu^er evidence 
Ventricular faUnre. With left ventricular failure the 

circulation time is increased •^>‘'“'=.7 “““' Fk'C ehcXion 

normal ; whereas with right ventricular failure both the circulatio 
time and the venous pressure are increased. . . 

The circiihlion rate. The arm-to-tongue circulation rate is usea 
determine the rate of circulation through the lungs. The norm 
is between 10 and 17 seconds. In heart failure it may be increased 
40 seconds or more. 

The systemic vawus blood pressure. This can be gauged elm ca y 
by observing the cervical veins with the patient recumbent • 

up. Normally the venous pressure is zero at the point in we 
which is in the same horizontal plane as the lower end of the stMnu - 
With an increase of venous pressure the cervical vems on both 
will be engoiged at a point which b on a plane higher than that o 
manubrium zero levcU An increased systemic venous press^e « aimosv 
certainly present if the cervical veins are dilated when the patient 
propped up at 45®, 

Cfllfcrlmioiion of the Right Atritan. Calheterbation of rig 
atrium, bv inserting the catheter into the basilic vein in the left ^ 
and passing it into the right atrium, has indicated that heart fadure 
may occur cither with a high or a low output. The normal cardi 
output is 5 litres a minute. In severe enamia the cardiac output m y 
reach 12 to 14 litres a minute, the venous pressure then rising. A nig 
output also occurs in emphysema and in Paget’s disease, ^mg to t 
hichly t-nscular state of the bones in the latter condition. Heart fad 
inWv«^nr. arteriosclerotic and hypertensive heart disease. >* 
with an output ns low as 8 litres a minute. Digitalis lowers the ^ c 
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Peripheral Circulatory Failure 

The circulation may fail primarily in the periphery rather than in 
the heart. This is due to slowing of the circulation caused by dilatation 
of the arterioles, so that there is failure of the venous return to the heart 
and diminished cardiac output It is met with typically in surgical 
shock, but may occur in acute infections such as diphtheria or 
pneumonia. The blood pressure is very low. The pulse is regular but 
very feeble, the skin is pale and cold, but the heart beat is forcible. In 
pneumonia the blood may be pooled in the skin, giving rise to cyanosis. 
Treatment of peripheral failure is often unsatisfactory. Ephedrine 
hydrochlor. ^ gr. (30 mg.) should be given by mouth and Pitressin 1 ml. 
(20 units) injected intramuscularly every 6 hours, and an intramuscular 
injection of nikethamide (Coramine) 2 ml. given t.i.d. The foot of the 
bed should be raised and hot bottles applied to the patient's feet. 


Syncopal Attacks 

Definition. Unconsciousness due to deficient cerebral circulation. 

Etiology, The circulatory failure may be priroaxily vascular due to 
deficient supply of blood to the heart, or primarily cardiac due to defi- 
cient output from the heart. 

The chief causes are thus ansemia, low blood pressure, change of 
posture, vaso-ragaj attacks, an over-active carotid sinus refiex, heart- 
block and atrial flutter. 

CUnlcal Findings. The clinical findings are described under the 
respective headings of the causative conditions. Postural syncope 
does not occur when the patient is lying. In all syncopal attacks, as 
opposed to fainting attaclu of cerebral origin and not due to disordered 
cerebral circulation, the pulse is weak. An unduly sensitive carotid 
sinus refiex results in reflex vagal stimulation and slowing of the heart. 
It occurs especially with a raised blood pressure and arteriosclerosis. 
Pressure over one or other carotid sinus may slow the heart and produce 
an attack of syncope in those predisposed. 

Treatment This is described under the respective headings. A 
hypodermic injection of atropin. stilph. 1/100 gr. (0*0 mg.) or of 5 ra. 
(0-8 ml.) of inject, adrenaline (B.P.) 1 in 1,000 mil usually relieve vaso- 
vagal attacks. For carotid sinus syncope ephednne sulph. J gr. (45 mg.) 
t.d.s. by mouth may afford relief, and in severe cases denei%’ation of the 
sinus has been performed. 

Iscbmmic Heart Disease 

This is the name sometimes given to the condition associate^ with 
deficient circulation through tlie coronary arteries. It may result from 
various causes such as aortic stenosis, atheroma of the coronary arteries, 
tiuombosis of the smaller branches of the coronarj* arteries witiiout 
infarct formation, anicmia, and th^toxicosis. In old age areas of 
fibrosis may develop in the mj'ocardium. 
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, ■ ^pntre men liberated in the small intestine the 

in an entenc-coated centre, ivatn „„rnration. The potas- 

^^TeSsh^rhe prescriM 's^arately. as dehciency ol potassium 

good diuresis with elimination of sodium. It can be take 
and there is no need to prescribe potassium. especially 

Diuresis may also be produced by aldosterone antagomsts espMl y 
by L. E.cLive production of f 

r Lotion of sodium, (see p. 711). is thought to be a factor m the pradue 
tion of oedema in congestive heart faflure nephrasis and mrrhosis o 
the liver. Spironolactone (Aldactone-A). 25 rug. ‘f '• ™f„'fXts"o "s 
doses of 4 tabs, daily tor 6 days or more. Spiroiiolaetone preve^s I 
of potassium which occurs with the chlorotIuaz.de gto“P “jh 

may be used with them instead of giidng potassium chloride ^y “• 
Aminophylline (Cardophylin) can also be used as a diuretic and 
the coronary vessels. It can be given by mouth as a tablet (0-1 
to four dally, or as an intravenous injection of 250 mg. m W “a y. 

or as an intramuscular injection of 500 mg. in 2. ml. daily. y 

thorax should be aspirated, as it severely impedes the heart s actum , 
similarly ascitic fluid should be removed by drainage if jt does no 
signs of absorption. If the cedema persists in the legs it is 
sit the patient up in a heart chair for 12 hours and then dr^ A ’ 
by making multiple small incisions, J inch (6*2 mm.) long, throng 
skin, •which has been sterilised with ether, on the dorsum of the ® .. 
lower part of the front of the legs. The legs are then covered 
gauze, which is changed as it becomes soaked with the fluid, the eg* 
being further protected by a cradle covered ^nth a blanket. The ^^*.5 
usually requires changing every 3 or 4 hours. Venesection shoul 
performed for right-sided engorgement and oxygen admimste • 
Sleep should be secured either by the use of 30 gr. (1*8 G.) chloralanu e 
in a mixture, or by dichloralphenazone (Welldorm) 650 rog. tab., 1 or ^ 
tabs, nocte., or by nepenthe 15 m. (1 ml.) with aspirin 10 gr. (0*6 G.), or } 
a subcutaneous injection of morphln. sulpb. ^ to J gr. (10 to 15 mg.) 
with atropin. sulph. 1/120 gr. (0*5 mg.) nocte. For cardiac as ma 
an injection of Omnopon J gr. (20 rog.) may be given. Frusemi e 
(Lasix), 40 mg. tab., taken at tea-time may prevent nocturnal carcuac 
asthma. In some cases which have failed to respond to treatment e 
administration of prednisone 5 mg. tab., 1 tab. t.d.s. in addition o 
digitalis, diuretics and a low salt diet, has produced striking s. 

The After Treaimenl. The patient must be kept in bed until the 
pulse rate remains steady at about 80. He may then be allowed to si 
out of bed for half to one hour daily, and subsequently gradually wal 
about on the level. The fluid intake should be restricted to 80 to 40 . 
oz. (900 to 1,200 ml.) in the 24 hours. Saluric ivith potassium chlori e 
or frusemide (Lasix) may be ^ven one or two days a week. During this 
period of convalescence massage to the extremities and the body is o 
{Treat value. The walking exercise should be carefully regulated, and e 
patient should sit down immediately he experiences any cardiac dis 
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,.suauy begins in ^he 

thence to the left shoulder, ^ ^ ^hich it 

side of the neck and ] aw, ^iJlocalised to the back or wnst. 

was only felt in the jaw, in I„ some instances the 

Often the pain radiates to the ng ^ process or epigastrium 

pain is first felt in the region ,pi^^ i 3 ^^ery 

(abdominal angina), or in the art throbbing. A sense of con- 

severe, continuous while it 'nsts, and felt simultaneously 

striction, as if the chest were he! to contraction of 

ivith, or shortly after “ P^^joies accompanied by severe 

the intercostal muscles. The attack ^jj^g aeath. This is more 

mental anguish and by a . g-ljc attack may last for only a 

Ukely to occur with ® instances a status anginasus ensues 

second or for several minutes, m m Anginasine dolore 

in which a series of attacte rapi^y ^jjcnly seized by a sensation 

is also described, in which ‘>''= P?‘'“yrootionless, and yet ei=P«iencra 

of imminent death, becomes P.^' - or vomiting may occur, the attack 

no pain. During the attack salivati . /flow of urine. Sbnor 

= ta™"y --- - “ 

ition a/ tns pfent o1 

pressure usually rises, a"'* “nay ^ A^oth may ,‘ 0 '' 

Ue instances it is not or from ventriouto fibriMom 

attack, perhaps from vag/ cUnieally, or there ma^ l« 

The heart may show no abnom r between the 

enlargement. When the.“K^‘"“‘^5y found with arteriosclerosis and 

LtR^xt^taTemaiorityoftads^^^^^^^^^^^ from: k 
‘"'^SeS Diagnose ^A^irna^rt-tabosis 

Left inframammary pam. 2. tatcstinal colic. 5. T^ 

from other cau^e- /p® Jgmatic hernia. „che, but it 

1. Left biframammary pa^^ "P“ “L^Vfmm “"eiSse": 

may be very ®overe. shoulder. It is present np TOman 

radiate to the eft "jX«crcise. ’The prt'="; « ,,.c may 

but is frequently accentua^^ y tumbling and 

suffering from a eluo jottacks of sighing rcspiro . ^ gdcclcd. 

complain of feeling t . or arlcri^ considered 

sweating. No sipi of d^' dilfcrcnUal diagnosis 
2. Coronary thrombosis, 
on p. 251. 
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Angina Pectoris 

in the aorta, heart or coronary artenraj^ p,i„ 

EUology. It rs now genera ly beUevent^ interference with its 
impnlscs arise in the h^ muse „nJni;js pain, possibly owing 

blood supply. Myocarfial PnS’.j^odueing factor 

to anoxia, possibly as tesidt of ^am 

liberated by muscular contrac i disease, obstruc- 

ic Tint however, a regular accompamment of these aiseas^ , 
therefore be some other causative factor than 
sugar supply to the heart muscle, impaired coronary 0 

mLle Solism. The additional faetor m JfJf “J^’nf 

angina is present may be coronary narrowing due to . ■ 

disease orgasm. Exciting ccu«s include museuhw *,4 

the characteristic instigator of ongmo 0 / effort, over- 

mental exertion and exeiteraent, anger, a heavy meal and possibly e 
indulgence in tobacco, which lead to coronary “"^*^’Sing 

onsimi. John Hunter died from angma dunng an angry Board Meeting 
at St. George's Hospital, London, in 1708. An^a was oft™ assoc atrf 
with syphilis, but it may foUow an acute illness such as inflii™^ 
malaria or rheumatic fever. It tends to run in families and is more 
common in men, especially after the age of 50. Brain workers are name 

Pathology. The coronary arteries ore usually dis^e^ 
either calcification, endarteritb, or occlusion of their orifice by 1 . 
or atberoma of the aorta. The aorta is often affected ; ^ 

aortitis, atheroma or aneurysm may be present. The myocardium 
frequently diseased. If the patient dies in an attack, the heart is usu^^ 
relaxed and full of blood. Ischiemic fibrosis is often found, resultmg 
from obliterative arteritis of the coronary vessels. 

Clinical Findings. The patient is usuaUy a man over the age oi 
Angina less frequently affects women, and young people may suffer from 
it as the result of syphilis or an acute niness, such as influent, o 
angina of e^ort the patient complains of attacks of pain which hav 
usually a sudden onset and cessation, and are provoked by exertjom 
which may, however, only be of a very slight degree, such as 
a few yar(b, or in more severe cases, turning over in bed or talkm^ 
The characteristic feature is that in each case there is a direct an 
often a quantitative relationship between exercise and the 
the severity of cardiac pain. ^Yith rest the pain is rapidly * 

Attacks of spasmodic angina occur apart from exercise, * 

angina of effort and spasmodic angina may occur sunnltanw y 
or consecutively. The attack of spa^odic angina do^ not ce^ 
rest and tends to nm its course unless relieved by drugs, me p 
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patient goes out in the morning. *>, m mfr tab 1 or 2 before 

fhan nitroglycerin. It is 

meals and at bedtime. A sustained Smoking should be given 

available, the dose being one every . ^ jjiates eoronary 

up it it is found that it is a ‘''"^„Xres”n or near the ivalls 

arteries, but it may liberate noradrenai the work ot the 

o£ the blood vessels and produee “ S' harmful. For the nervous 
heart. Alcohol m j, present, phenobarbitonum i gr. 

ES* •> 

dilators p.r.n. resection ot the whole ot the 

Jonneseo’s operation wnsist^ „Vnanalion In some cases stellate 

cervical sympathetic and ®o„®petformed with relief of pain. 

and upper thoracic ganghoncctoii^ P supply to the 

It is doubtful whether t IS possibk to 


Cardiac Infarction 

(Coronorv ThramhoA,. °"]ry, with asso- 

Definition. Occlusion of a l’t“"'°“tiy a loSised pericarditis, 
ciated cardiac infarction, an no ' p, thrombosis in an athero- 

Etiology. Cardiac mfarctmnis^ Jly^^ ^ narrowing rf the 

matous coronary artery to S^mbolus in bacterial endorarditis. 

orifice of the coronary “Reties, jp excessive f“t "> the 

The view that coronary “‘‘''^"Cholesterol, has been emphasised 
diet, causing an increase «'.‘he s^ “ ' and incidence of 

and supported by “hsen-ations ot the « 

coronar^eart disease in „ sec many patients with a high 

Cape Siiinsula. On ‘h^ o‘h« rom ^^n'ary thromtasis and 

blood cholesterol level who do >™t ““ys country was low, the incidence 
during the war, when f"* '“Cear to tall. Excessive “"^“"■’‘Crv 
of coronary occlusion did no PF e ge-, may predispose to co 

sugar, and smoking over -J ciga disease in England an . , 

disease. Deaths from '‘“^0 males and 93,000 females died 
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8 Intercostal pain from other causes includes a consideration of 
cervical spondylosis, thoracic spinal_ arthritis, neuralgia, myalgia, 
pleurisy, loculated spontaneous left-sided pneumothorax and herpes 

zoster. , , , a 

4. Biliary and intestinal colic. These conditions should present no 
^faculties in differential diagnosis if full investigations are carried out 

5. The scalenus anterior thoracic inlet syndrome (see also p. 455). 
Thi«; is due to pressure of a cervical rib, of a rudimentary first rib or a 
normal first rib, or of the scalenus anterior muscle on the brachial 
plexus. The pain is neuralgic in character. It may spread from the 
neck, down the arm to the hand and is increased by rotation of the head 
to the affected side, and by a downward pull on the shoulder, Praicordial 
pain may also be present. Vascular symptoms due to pressure from the 
rib and claricle on the subclavian artery include pallor, blueness or 
gangrene of the fingers; the wrist pulses may be obliterated, and there 
may be a systolic murmur heard below the clavicle over the arter>% 
Later, the artery may be thrombosed or aneurj'smal. 

6. Diaphragmatic hernia. The diagnosis is established by s barium 
examination of the oesophagus and stomach in the erect and Trendelen- 
burg positions. 

7. (Esophageal spasm. The pdn may disappear on drinking a glass 
of water. A. barium swallow will usually establish the diagnosis. 

Course and CompUcaffoos. In some cases the patient dies during 
his first attack of angina, in others the attacks recur with gradually 
increasing severity and progressive myocardial weakness. Complica- 
tions include acute cedema of the lungs, cerebral hemorrhage or throm- 
bosis ; coronary thrombosis may follow previous attacks of angina. 

Prognosis, This is always very uncertain, but sudden death occurs 
in about 60% of cases, and, of the remainder, a few recover whilst others 
have repeated attacks at intervals up to 20 years before dying either 
from angina, from heart failure or intercurrent disease. Unfavour- 
able signs are attacks which are provoked by very slight exertion, 
attacks which occur during the night, and the presence of pulsus 
altemans indicating severe myocardial degeneration. Isch£emia of the 
intestines in viscer^ angina may lead to mesenteric thrombosis. 

Treatment. During the Attack: The immediate indication is to 
relieve pain. A tablet of glyceryl trinitrate (trinitiin) 1/100 gr. ( 0*6 mg.), 
should be dissolved under the tongue or a capsule of amyl nitrite 3 to 5 
m. (0*2 to 0*3 ml.) should be broken and inhaled through the nose. 
This almost invariably gives relief if the blood pressure is raised. 
One or two ounces (30 or 60 mL) of brandy or whisky frequently 
relieve the p:un, if amyl nitrite is not available. If this fails, a sub- 
cutaneous injection of morpMn, sulph. ^ gr. (15 mg.) should be given, 
or an inhalation of chloroform. A subcutaneous injecrion of atropin. 
sulph. 1/100 gr. (0-6 mg.) should also be given with a view to overcoming 
vagal inhibition, which may cause death. If there is much flatulence, 
the patient should be given 60 m. (4 ml.) of sal volatile (sp. ammon. 
aiomat. B.P.) with an equal quantity of water. The tenderness over the 
sternum may be relieved by the application of hot flannels. 

Bctvceen the Attacks: If the angina is a new symptom, or if the attacks 
are becoming more frequent the patient should go to bed for 2 to 8 weeks 
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typical case he is suddenly seized, while at rest, with severe pain in the 
middle or lower part of the sternum. The pain may spread to one or 
both arms, to the neck, jaw or abdomen. In addition there niay be 
severe dj-spncea, nausea and vomiting. The pain is persistent, and lasts 
for several hours or for a day or so. 

On Examination t The patient is usually 
restless, pale and sweating, and perhaps 
cysnos^. The heart may show no abnor- 
mality at the onset, but the sounds may he 
distant, or an abnormal rhythm may be 
present. The pulse : This is often weak, and 
the rate 00 or 100. The blood pressure 
characteristically falls, a systolic pressure of 
100 mm. Hg, or even 80, being recorded. 

In some cases there is evidence of venous 
engorgement, with swelling of the jugular ^ 
veins, cyanosis, and enlargement of the liver. 

A few cases have been observed in which 
there was an absence of pain, the patient 
being suddenly seized with severe dyspncea, ' 
in others the onset 1$ syncopal with loss of 
consciousness. The temperature rises shortly 
after the onset, and may remain raised for 8 
or 4 days ; this may be demonstrated in some 
cases by taking the rectal temperature, which 
is above normal when the mouth temperature 
may show no rise. A leucocytosis of about 
20,000 per c.mm. is generally present with an 
increase in the sedimentation rate of the red 

cells. A pericarilal rub often develops in a pts’ie. Elerttoratdiogram 
day or so, serving to confirm the diagnosis. EhoiTiog unipolar leads in 
Anuria occurs when there is grave shock. The infarction. VF 

diagnosis cm usually be established fay the segment and the sharply 
electrocardiographic findings, txa few cases Inverted T wave. Lead III 
no changes are present at the onset, but “bows similar changes, 
typically, soon after the onset, there is a deviation of the R-T segment, 
usually in opposite directions in leads I and III. Later, the T wave is 
inverted in leads 1 or HI (Tj type or Tj tj’pe), and during convalescence 
the electrocardiogram is gradually restored to normal. The unipolar 
leads enable a more exact localisation of myocardial infarcts to be made 
and afford a more definite diagnosis in cases of suspected posterior 
infarcts (see Fig. 16). 

The SGR-T (serum glutaimc pyruvic transaminase) and the SGO-T 
(serum glutamic oxalacetic transaminase) levels are usually raised above 
the noiroals of 3 to 35, and 8 to 40 units respectively. The rise occurs 
witHn C to 12 hours after the infarction and the reading retiuns to 
normal within 4 to 7 days. 

Differential Diagnosis. Coronary thrombosis is differentiated from 
angina pectoris on the following grounds. In coronary thrombosis the 
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of 1/1,000 norndrenalinc in a litre of 4-5% dextrose in 0*18% saline. 
The amount of fluid injected must not overload the circulation, and 
the blood pressure should be raised to 100 mm. Ifg. It may therefore 
be necessary to increase the strength of the nomdrcnnlinc to 8 or even 
64 ml. per litre. Frequent blood pressure readings should be taken. 
In an emergency a Levophed special ampoule can be used. This d^ 
not require dilution and can be given by intravenous or intmcardiac 
injection. A 2 ml. ampoule contains 0*1 mg. noradrenaline in 1 ml. 
This is 100 micrograms in 1 ml., a 1/10,000 solution. Very little food 
should be given during the first few days of the illness, and subsequently 
a diet of about 800 to 1,000 calorics is advisable (sec p. 213). The 
fluid intake should be restricted to 80 to 40 fl. oz. {000 to 1,200 ml.). No 
aperient should be administered for a week, when an enema may be 
given if required. The use of anticoagulants is said to have reduced^ the 
death rate, but this is not proved. Anticoagulants should not be given 
if there is hepatic or renal disease, severe anxmia, pregnancy, or in the 
presence of a peptic ulcer or of diverticulitis. Long term anticoagulant 
treatment involves a risk of hicmorrhage of varj'ing degrees in about 
80% of patients. A4 to 6 wcckscoutsc is sufTicicnt. The bleeding may 
be severe. The patient should be kept in bed for at least a month from 
the onset of the illness. A low-fat diet is chiefly of value in preventing 
further attacks in those who ore overweight. Tlic vcgctohlc oils, such ns 
corn seed oil, 1 to 2 fl, oz. (80 to 60 ml.) daily, are said to lower the blood 
cholesterol. As however, they may be found post-mortem deposited in 
the atheromatous lesions, they may be harmful. 

Cardiac Resuscitation 

Acute cardiac failure may occur with severe htemorrhage or trauma, 
electrocution, anjesthesia, ventricular fibrillation, complete heart-block 
and coronary infarction. 

Resuscitation methods include (1) Closed chest massage by lower 
sternal compressions, 00 a minute, the patient’s legs or foot of the bed 
beingraised. (2)Mouth to mouth ventilation, 15 a minute, with the head 
tilted back and an air-way inserted. (8) Intravenous injection of sodium 
bicarbonate, 60 m. Eq. (4-2% solution), 150 to 200 m. Eq. followed by 
50 m. Eq. every 10 minutes. (4) Intracardiac injection of 1 ml. 1/1,000 
adrenaline solution, or of Isopropyl noradrenaline (0*4 mg. in 10 ml.). 
(5) Defibrillating electrical shock by creating a potential difference across 
the chest of about 600 volts for 0*1 second. 

The results in many cases are disappointing. 

Non-penetrating Injuries of the Heart 

The heart may be damaged by trauma to the chest wall without 
the ribs or sternum being fractured. Lesions may occur in the peri- 
cardium, myocardium or endocardium. Fibrinous pericarditis, peri- 
cardial effusions or adherent pericardium have been noted. The heart 
may rupture, or an area of scar tissue with subsequent aneurysm of the 
heart may develop. Injury to the mitral valve has been followed by 
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ture irregular. The heart is usually dilated and varying cardiac mur- 
murs are heard. There is generally progressive amcmia. and sweats or 
rigors ensue. Embolic foci or haemorrhages are indicated by pain in the 
region of the spleen, by petechial spots or areas of redness in the skin, 
by splinter hemorrhages under a nail, by hematuria, cerebral sympto^ 
or by diarrhom. A primary focus may be discovered, such as in- 
fection at the root of a tooth, a carbuncle, or osteomyelitis. With the 
onset of endocarditis the patient becomes more gravely ill. There rnay 
be drowsiness and mental apathy, which with diarrhena, are suggestive 
of an enterica group infection. 

The blood shows a progressive leucocytosis, and xrith counts over 
15,000 per c.Tnin. the blood culture is usually positive. There is also 
generally a hypochromic anamiia. The urine : l^teinuria, haOTiatuna 
and the causative organism may be present. 

Coiarse and Complications. The course varies with the response to 
the antibiotics. The embolic manifestations mentioned above can be 
regarded as complications. 

Differential Diagnosis. The diagnosis often presents difficulties, 
especially when a case is seen for the first time during the illness, and It 
is not known whether the cardiac murmur Is of long standing. Acute 
bacterial endocarditis requires to be differentiated from such conditions 
as acute simple endocarditis, subacute bacterial endocarditis, enterica 
group infections, miliary or acute tuberculosis, septiesmia, malaria, 
abortus or llalta fever, perinephric abscess, subphrenic or hepatic 
abscess, meningitis, malignant typhus or sinaII>pox. The cardiac signs 
are of paramount value in the diagnosis, but splinter hiemorrhages may 
occur in other conditions. 

Prognosis. This has been much improved by adequate treatment 
with antibiotics. 

Treatment. The patient must be kept quietly at rest in bed. 
Penicillin should be given. The average dose is 500,000 units (GOO mg.) 
of benz}’lpenicillin every 6 hours. In some cases as much as 8 million 
units every 24 hours are necessary to control the infection and lower the 
temperature. If the frequent injections are not well tolerated, 1 to 
2 nullion units of a procaine preparation should be injected every 12 
hours. The treatment is usually required for 1 to 2 months. The 
blood level of penicillin, which is excreted by the renal tubules, may be 
raised by giving by mouth probenedd (Benemid) 0*5 G. tab., 1 q.i-d., 
which blocks tubular excretion. Satisfactor\' results have also been 
obtained with oral penicillins such jw propicillin, 500 mg. 4-houriy, 
together with probenecid. In patients sensitive to penicillin an 
.'intihistamine, such as mepyramine malleate (Anthisan) 50 mg., added 
to each dose of penicillin, may gi^-e protection. A few daj-s later the 
Anthisan is replaced by oral promethazine hydrocUor. (Phenergan), 
25 mg. C-hourly. If the organism is only moderately sensitive to 
penicillin, 2 G. streptomycin should also be injected intramuscularly 
daily. Search should be made for a septic focus, especially in the teetli. 
If a satisfactorj’ response is not obtained in staphylococcal or strepto- 
coccal infections, tetracydinc (Achromycin) or chlortetracydine 
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Non-Bacterlal Endocarditis 

Several varieties are described such as the rheumatic, ^^jh is tte 
most important, the simple thrombotic ^hich is not associaw w 
rheumatism, the verrucous vyhich occurs in systemic lupus eprtnem 
BUS, and the calcareous. In verrucous endocarditis no Aschoff bom 
are found in the heart muscle, and the vegetations are larger u 
those found in rheumatic endocarditis and are spread over the mural 
endocardium. 


Acute Rheumatic Carditis 

Definition. An acute infective infiammation of certain 
of the endocardium and myocardium, due to the rheumatic state w i 
pursues a relatively benign course. _ , 

Etiology. The endocarditis is associated with rheumatic fc'-’cr^ 
chorea. Less frequently it develops during an attack of tonsillitis or 
scarlet fever. A recurring endocarditis may appear in cases of long- 
standing valvular lesions. . 

Pathology. The lesions probably result from the products o 
hamolytic streptococci to whldi the tissues have become sensitise. 
Vegetations of varying size form on the valves, especially on me 
atrial surface of the mitral valve and the ventricular surface of the 
aortic valve, and more rarely on the mural endocardium of ® 
atrium or ventricle. Aschoff's nodules may be found in the myocardium- 
There is always an associated carditis. 

Clinical Findings. The patient is usually a young odult^tween 
the ages of 10 and 20, who is suffering from rheumatic fever. The onsc 
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about 4 , inches (10 cm.) from the mid-line. Palpation : The impulse is 
forcible, and a systolic thrill is at times felt at the apex. Percussion : 
The area of cardiac dullness is increased a little downwards and to the left. 
Auscultation : Both sounds are heard at the apex and base. At the 
apex there is a systolic murmur accompanying the first sound, and in 
some cases apparently replacing it, although graphically the first sound 
is always present. It is maximum in late systole. The murmur may be 
soft or loud, and is conducted outwards towards the axilla, in some cases 
being heard as far round as the angle of the scapula or even the spine. 
The maximum intensity is over the apex. The ttod heart sound is often 
heard after the second sound, internal to the apex, especially on 
inspiration. A clicking ** opening snap ** is rarely heard, closer to 
the second sound than is the third heart sound, and more widely 
distributed over the prsecordium. With failure of compensation otliCT 
signs appear. There is some cyanosis of the face and dyspnma on slight 
exertion. The apex of the heart may pass out further to the left, and 
the rate increase. Irregularity may be noted, due to premature 
systoles or atrial fibrillation. Further signs of venous engorgement may 
be found, such as enlargement of the jugular veins in the neck, and 
dilatation of the tricuspid valve, as indicated by a ^stoHc murmur over 
the tricuspid valve area. The liver may be enlarged and pulsating, 
and r&les may be heard at the bases of the lungs. (Edema of varying 
degree may he seen in the ankles and legs, and ascites may be present. 
The urine is often diminished and contains protein or blood. 

Differential Diagnosis. Organic mitral incompetence is not diagnosed 
so frequently now as it was some years ago. The conditions wider tchich 
a systolic murmur may be heard at (he apex of the heart are asfollcncs : — 

1. Physiological. In an apparently normal individual a soft 
systolic murmur may be beard at the apex of the heart. This is due 
to a temporary dilatation of the valve ring, and although it may produce 
no apparent disturbance of function, it is not a normal condition. 

2. Intracardiac, The murmur may he ; (a) Bcemie : Associated with 
nneemia and dilatation of the valve ring and often heard better at the 
base than at the apex of the heart. It is soft and often varies with 
position, rest, exercise and respiration. (6) Febrile t This is a soft and 
localised apical murmur, which may occur during fevers without any 
evidence of dilatation of the heart, but is probably due to dilatation of 
the valve ring, (c) Due to dilatation of the mitral voice ring (relative 
incompetence), os in a dilated ond hypertrophied heart. This is a 
variety of mitral regurgitation, (d) Organic : Due to changes in the 
valve ring or segments as described above. The murmur is blowing and 
often loud, pansystolic, and conductc<l towards tijc axilla. Tlje murmur 
is little affected by change of position, exercise or b}' respimtion. A 
mitral sj’stoHc thrill usually implies organic disease. Tljcrc is often 
enlargement of the left ventricle. Functional ejection murmurs may be 
caviscd bv a rapid flow of blood through a normal valve into a normal 
s’cssel. The murmur usually reaches its height in mld-systolc and 
fades away before the second heart sound. It may occur in prcgnnncj* 
or thjTotoxicosis. 
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premature systoles and coupled beats, no digitalis should be given. If 
there is any septic focus, as in the tonsils, intrammcular injections of 
penicillin should be given and the tonsils, if infected, should be removed 
in the later stages of convalescence. 


Chronic Valvular Disease of the Heart 
Definition. Inflammatory and degenerative changes in the valves 

of the heart. ^ ^ i 

Etiology. The following varieties are described s 1. Congenital, 
especially pulmonary stenosis. 2. Inflammatory.^ This may be 
rbeumalic, or a sequel of subacute bacterial endocarditis. It may also 
result from influenza, erysipelas, pneumonia or septicemia. 8. Syphili- 
tic. The aortic valve and the anterior cusp of the mitral valve am 
liable to be affected. 4. ArteriosdeTotic and calcareous. The aortic 
valve is involved. 

Pathology. Deformity of the valve cusps or ring is likely to occur, 
but the mural endocardium remains practically unaffected. 


Mitral Incompetence 

Definltloa. Reflux of blood from the left ventricle to the left 
atrium during the ventricular systole. 

Etiology. The regurgitation may be due to dilatation or thickening 
of the valve ring, or to alterations in the valve cusps or chordas tendinea 
preventing effective closure. The valve ring : The orifice may dilate 
in assodatlon with myocardial weakness and dilatation of the left 
ventricle, in aneutysrual dilatation of the left atrium, in febrile or anremic 
states, or in association ^ith enlargement of the left ventricle in aortic 
disease, or increased blood pressure. It may be thickened from organic 
changes associated with previous rb<nimatic or other infections, or with 
arteriosclerosis. The valve cusps and chorda? tendine® may be deformed, 
thickened and adherent as the result of inflammatory changes, and in 
some cases rupture may occur. 

Pathology. In addition to the changes in the ring or valve cusps 
described above, there is often in valvular cases a certain degree of 
narrowing of the valve orifice (stenosis) and some enlargement of the 
left ventricle, and later of the left atrium, and finally of the right side 
of the heart. 

Cl i nical Findings. The patient oftra gives a history of previous 
rheumatic infection. He iisually does not complain of any symptoms 
unless the heart musde itself begins to fail (failure of compensation). 
He will then notice a train of symptoms such as undue dyspnoea on 
exertion, palpitations, and later swelling of the ankles, cough and 
expectoration. 

On Examiruiiion ; In a well-marked case of fully compensated mitral 
regurgitation the only abnormal signs will be in the heart. Inspartion : 
The apex beat may be displaced a little in the fifth and sixth spaces, 
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On Examination : The mitral facies may be noted, in ^vhicb the 
cheeks and lips have a high colour, with slight cyanosis of the face and 
ears. The cyanosis is probably due to vascular constriction. The 
heart. Inspection : The apex beat is usually visible in its nonnol site, 
but cardiac enlargement occurs with right ventricular hypertropliy. 
Palpation : The impulse is short, forcible or slapping, at the apex. 
A presystolic apical tlirill may be felt. This is a rough vibrating 
sensation, comparable with that experienced when the Imnd is j)laced 
on the back of a purring cat. It can be timed by simultaneously 
feeling the carotid impulse. Percussion ; The right border of the 
cardiac dulness may be a little “ out.” Auscultation : The cliamc* 
teristic murmur in mitral stenosis is a coarse, low-pitched rumbling 
sound occurring in diastole. The first sound at the apex is usually 
accentuated and the second sound ratlier weak. The pulmonary second 
sound is accentuated. Tlie duration and intensity of the diastolic 
murmur depend upon the degree of stenosis and the rapidity and force 
of the heart beat. In the early stages a sl\ort, presystolic murmur is 
only licard after the patient has exercised, as by sitting up and lying 
down 20 times, the apex region being then auscultated with the patient 
lying on the left side. Inhalation with amyl nitrite, 5 m. {0*3 ml.), may 
also unmask the murmur. The presystolic murmur is usually localised 
to a point just internal to the apex beat. Later, the murmur is more 
obvious, extending tlirough diastole. The murmur docs not begin 
immediately after the second sound. The murmur is loud in early 
diastole, it becomes fainter during mid-diastole, and louder again just 
before systole. This presystolic crescendo is due to the atrial contraction 
and is not present when the atria fibriUatc. Attention siiould also be 
paid to what is known as the mitral ” opening snap.” Normally tlie 
mitral valve opens silently. In mitral stenosis ns the valve opens a sliorl 
clicking sound is Iicard directly after the second sound, being Iiighcr in 
pitch than the second sound. It is best heard in the third and fourth 
left spaces, close to the sternum. The diastolic )nurmur follows the 
” opening snap.” 

In early eases no diastolic murmur may be audible, even after 
exercise, etc. Mitral stenosis may be suspected then by the first sound 
at the apex being loud and sharp. In mitral rcgtirgitntion the first 
sound is usually weak. The pulmonar}* second sound may also be 
accentuated or split. 

With fibrillation, signs of failure of compensation arc often present. 
The pulse is usually of low systolic tension, but the diastolic reading may 
be raised. 

Radiographic Findings : A postcro-anlcrior X-ray in n developed 
case shows prominence or dilntation of the pulinoimrj* artery, conus 
arteriosus and left atrial appendix. The pulmonarj' artery bccomra 
prominent owing to hJ^^ertrophy of the right ventricle. The aorta is 
small. The vascular shadows at the htlum arc engorged. In the right 
anterior oblique position, in which the patient Is rotated with llw right 
shoulder forwards, tlirough 45“, a slmdow in the retroenrdme spate due 
to the dilated left atrium may be seen. Calcification may be apparent 
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3. Exocardial. A cardio-respiratory systolic apical murmur may be 
due to pleuro-pericardial adhesions, whereby the pressure of air in an 
adjacent portion of lung is affected by the heart beat. The murmur 
is usually late systolic and is affected by the phases of respiration. 
In overacting hearts the ventricular contraction causes the adjacent 
portion of lung to expand rapidly and suck in air, producing a 
cardio-respiratory short and blowing murmur. A systolic murmur may 
be heard in acute pericarditis, but more often there is a “ to and fro ” 
murmer. 

All diastolic murmurs are organic in origin. 

Prognosis. In a simple case, with a healthy myocardium, the heart 
being normal in size, the exercise tolerance good, and there being no 
evidence of infection, a full and active life may be expected for many 
years. If there is aneiurj’smal dilatation of the left atrium or enlarge- 
ment of the left ventricle, heart failure is likely to ensue before the age 
of SO, 

Treatment. No treatment is required unless there are indications 
of failure of compensation. The patient must then be instructed to 
live well within his reser\-c of cardiac power and to avoid all strenuous 
exercise. If decompensation occurs the treatment is as described on 
p. 243 for the failing heart. 


Mitral Stenosis 

Definition. Narrowing of the mitral valve. 

Etiology, ilitral stenosis is usually inflammatory in origin, being 
a sequel of acute rheumatic endocarditis in about 00% of cases, but it 
also follows other infections, such as scarlet fever or influenza. Signs 
of stenosis do not usually show themselves before 2 years after an 
acute rheumatic attack. Less frequently mitral stenosis is an athero- 
matous lesion, occurring in people over middle age. Fibro-elastosis may 
occur in infancy, with thickening of the endocardium due to the 
formation of /ibrous and clastic tissue, especially in the left side of the 
heart. The mitral and aortic vah'es may be affected, and mitral stenosis 
may develop. Sex : Females predominate. 

Pathology. The valve ring may be narrow, sclerotic and slit-like 
(Corrigan’s button-hole stenosis), or the cusps may be adlierent and the 
choirkv tendinea? shortened (funnel-shaped stenosis). Tlie former is 
more common in adults, the latter in children. Secondary changes 
appear in the heart and clse>’ihcrc, such ns dilatation and hypertrophy 
of the left atrium and right ventricle, congestion of the lungs and 
liver, etc. 

Clinical Findings. In a typical case, in which symptoms of failure 
of compensation arc not marked, the patient is often a young adult who 
gives a history of an infection, parUcularly that of rheumatic fever, some 
years before. In many cases, hmvcvcr, no such history can be obtained. 
The patient may notice no symptoms, or he may complain of palpita- 
tions, dj-spncca on exertion, or slight swelling of the ankles lo^vnrds the 
evening. 
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adherent pericardium a presystollc murmur may rarely be beard at the 
apex, although there is no mitral stenosis : this is due to dilatation of 
the valve ring and is associated with a systolic apical murmur. 

Course and Complications, Mitral stenosis usually pursues a 
prolonged course, and atrial fibrillation and heart failure do not necess- 
arily ensue. Complications include : Embolism, a clot may be detached 
from the left atrium and settle in the brain, spleen or kidneys, etc. ; 
or from the right atrium and cause pulmonary embolus with haemoptysis. 
Congestion of the Iimgs, haemoptysis and bronchitis. Premature 
systoles, atrial fibrillation and heart failure. Atrial fibrillation, this 
is often of short duration at the onset, but later it tends to he permanent. 
Each attack of heart failure is more serious. Laryngeal paralysis, 
from pressure of the dilated left atriiun on the left recurrent laryngeal 
nerve, and pressure of the atrium on the left bronchus may cause 
pulmonary collapse. Recurrent attacks of endocarditis may occur. 

Prognosis. The presence of mitral stenosis usually means that the 
patient’s life is limited both tn activity and in duration. It is a more 
serious lesion than mitral incompetence and death often occurs before 
the age of 40, It may eatise sudden death, usually from cerebral 
embolus. 

Treatment. The patient must be instructed to live well within his 
reserve of cardiac power. Failure of compensation and atrial fibrillation 
are treated as described on pp. 231, 243. Advances in thoracic surgery 
and information on the pulmonary pressure and cardiac output gained 
by cardiac catheterisation have enabled some successful cases of mitral 
valvotomy to be performed. The cases most suitable are those of pure 
mitral stenosis, with a satisfactory myocardium but progressive lung 
symptoms and signs. The pulmonary hypertension must not be too far 
advanced. Embolism is also an indication for operation. Contra- 
indications are active carditis, associated aortic reflux, considerable 
mitral incompetence, gross enlargement of the licart or left atrium, and 
atrial fibrillation or congestive failure of long-standing. Replacement 
of severely damaged mitral and aortic valves is now possible. 


Aortic Incompetence 

Definition. Reflux of blood through the aortic valve. 

Etiology. Five types ore described : 1. Arteriosclerotic. A 
degenerative lesion, usually associated with fij*phUls, 2. Endocorditic. 
This is met with in young people, especially as a complication or sequela 
of acute rheumatism. S. Traumatic. A valve cusp may rupture from 
sudden strain, if it is previously diseased by sj-philis or subacute bacterial 
endocarditis. 4. Congenital, Two valve cusps may be fused, so that 
they do not close properly, 5. Relative incompetence. Dilatation of 
the first part of the aorta and of the aortic ring may prevent closure 
of the cusps. , , 1 . , 

Pathology. The aortic valve cusps may be puckered and shrunken, 
with associated stenosis, or show vegetations and destruclire lesions 
due to endoentditis. There is nsaiiMy h}-pcrtrophy of the left rmWcIr. 
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in the mitral valve, in the centre ot the heart shadow. Pulmonary 
hEmosiderosis may cause n micro-nodular infdtration ot the lungs. 
With a barium swallow the oesophagus may be seen curving round the 
dilated left atrium (see Fig. 17). The electrocardiogram is likely to show 
right axis deviation due to a vertical heart, with big or bifid P waves in 



(o) AtiUrior Oblique or Oiligue J fThe patient )$ turned so that the 
right shoulder rotates forward through 45 degrees.) 




(b) P-A position. 

Fro. 17. DiAcaAU or Ratnocftaraic ArpcAKANCEB of tde Heart in 
ftItTSAl. StESOSIS. 


leads I, II and V,, and V*. There may also be evidence of right 
ventricular hypertrophy and partial right bundle-branch block. 

Diagnosis. Accurate timing of apical murmurs is 
essential. When this is done difficulty usually only occurs in the early 
stages, when there may be doubt between a short presystolic murmur 
heard after exercise and an accentuated or reduplicated first sound at 
the apex. Undoubtedly many cases have been diagnosed as early 
mitral stenosis, when the subsequent course has shown that no 
stenosis is present. With aortic ineotnpetence a diastolic murmur 
(Austin Flint murmur, see p. 2M) may be heard at the apex. In 
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artery a Duroziez murmur may be heard. Duroziez, a Frenchman, 
in 1861 Said that the double intermittent crural murmur, which had 
previously been described in aortic insufficiency, was a constant sign 
of this lesion. On listening over the femoral artery, when the stetho' 
scope is lightly applied, a pistol shot sound is heard with each pulsation. 
On pressing wth the finger over the artery, about | inch (18*C mm.) 
above the stethoscope, a sj^tolic murmur is heard. On pressing with 
the finger over the artery the same distance below the stethoscope, 
there is a diastolic murmur. Capillary pulsation (due to vaso-dilatation) : 
On compressing the tip of the nail, so as partially to blanch the nail bed, 
pulsation may be seen at the junction of the white and red areas ; 
similarly by drawing the finger nail along the forehead and causing a red 
line to form, capillary pulsation may be seen at the edges of the line. 
Capillary pulsation may be seen inside the lips, when they are compressed 
with a glass slide, or in the retinal vessels with the aid of the opthalmo- 
scope. 

Differential Diagnosis. An aortic diastolic murmur may be very 
difficult to hear in the early stages, absolute silence in the room being 
essential. The patient should be examined sitting well forward, erect 
and lying, with the breath held in full inspiration and in full expiration, 
both before and after exercise, and auscultation should be practised 
along the right and left borders of the sternum. In a well-developed 
case the murmur is one of the easiest to detect. There are then usually 
the concomitant signs of aortic reflux mentioned above. 

Course and Complications. Aortic incompetence often pursues a 
prolonged course, with little effect upon function, so that for instance 
the patient can play a hard game of tennis. Failure to maintain the 
cerebral circulation causes giddiness or faintness. Recurrences of 
endocarditis will result in fever and possibly in emboUsm. Extension 
of atheromatous changes may cause angina or aneurysm. Heart 
failure, with normal or abnormal rhythm, results from myocardial 
weakness. Aortic stenosis and mitral regurgitation place additional 
strain upon the myocardium, but a combination of aortic regurgitation 
and mitral stenosis did not prevent a man from being a successful 
marathon runner. Hemiplegia may result from cerebral htemorrhage. 

Prognosis, fri traumatic cases, sudden or rapid death is tlie rule. 
With recurrent bacterial endocarditis, death usually occurs in a few 
months to a year or so. The most favourable outlook is in cases due to 
a previous endocarditis which is completely arrested. With degenerative 
lesions coronary disease and myocardial failure usually evcntunJJy ensue. 
When heart failure occurs the prognosis is more unfavourable than is 
the case with mitral lesions. In any case the possibility of sudden death 
must be remembered. 

Treatment, The Wassermann reaction should be determined, and, 
if positive, a course of anti-^Tihllitlc treatment given ns de?5cribcd on 
p, COO. Tab. fcrsolatc 3 gr. (180 mg.) should be given for anremin, 

1 tzib. t.d.s. p.c. C days a week for sc\’eral months. For heart failure or 
atrial fibrillation digitalis sliould be ndministcretl ns deicriljc<l on p. 23 J . 

Pain is an indication for more complete rest. Surgical recomtnictlon 
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the heart being enlarged (cor bovinum). There may be fibroid 
myocardial changes, and atheroma of the aorta and coronary arteries. 

Clinical Findings. The patient, who is usually an adult male, may 
give a history of an attack of rlieumatic fc\-cr some years ago, or of 
having contracted sj'philis earlier in his life. He may complain of 
giddinessor faintness at times, or of headache, palpitations and dyspncca 
on exertion. In some cases pwccordial pain is the first sjTnptom 
noticed. At times the onset is sudden with fainting or severe dyspnoea. 

On Examination : Facial pallor is a characteristic feature, altliough 
some authorities consider it is only a sign of bacterial endocarditis. 
The patient may have an anxious expression, and pulsation of the 
carotid arteries may be noticeable. The heart. Inspection: The cardiac 
impulse is forcible and diffuse, and the apex beat is in the sixth or seventh 
left space, external to the nipple line. Pulsation may be seen in tlic 
suprasternal notch. Palpation : The impulse is forcible and usually 
displaced downwards and outwards. There is generally no thrill. Rarely 
a diastolic thrill is felt at the aortic base. Percussion : The area of 
cardiac dulness is increased downwards and to the left. Auscultation : 
Both sounds arc usually heard at the apex. There may be a sj'stolic 
murmur at the apex due to mitral regurgitation. An Austin Flint 
murmur may be heard at the apex. This is a rumbling, long diastolic 
murmur, described by Flint in 18G2 as “ blubbering,” which is thought 
to be due to the pressure of regurgitant blood in the aorta on the anterior 
cusp of the mitral valve. At the aortic base, or at times at the pulmo* 
narj' base, the second sound is replaced by a diastolic murmur, or the 
second sound may bo heard accompanied by a murmur. The ^‘astolic 
murmur is usually soft and dies away before the end of diastole, ^^^len 
heard at the aortic base it is \isually conducted down to the xiphoid 
process, and more rarely up into tlic neck. Wicn present over the pul* 
monary base it may be conducted downwards along the left border of the 
sternum towards the apex. This is believed by some to indicate a lesion 
of the left posterior cusp of the aortic valve. The first sound at the aortic 
area may be normal, or accompanied or replaced by a systolic murmur 
due to increased blood flow through the aortic valve or to roughening 
or stenosis of the aortic valve. The rhythm is usually regular, and the 
rate may be normal or increased. The arteries are often thickened. 
The pulse ; This is typically of tlie collapsing type, and it is known as 
the water-hammer or Corrigan’s pulse. The water-hammer is a hermet- 
ically sealctl tube, exhausted of air, and partly filled with water. On 
inverting it, the water strikes tJje far end of the tube with a sharp tap. 
The character of the pulse is best experienced if it is felt with the 
middle of the fingers rather than with the tips, the patient’s arm 
being first at a low level and then elevated. In the latter position a 
short sharp tap is felt with systole and the characteristic collapsing 
sensation with each diastole. The blood pressiare : The ^'stolic 
pressure is high and the diastolic pressure low, such as 170/60 mm. Hg., 
there being a high pulse pressure. The blood pressure in the legs is higher 
than that in the arms ; this is due to a compensatory' mechanism to 
maintain the cerebral circulation. On auscultation over the femoral 
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must not be diagnosed solely on the presence of an aortic systolic 
murmur. This may only indicate roughening of one of the valve 
cusps, atheroma of the aorta, aneurysm, overaotion of the left ventricle, 
or aniemia. Tlic diagnostic features are the weak aortic second sound,’ 
the systolic murmur propagated to the neck, the small anacrotic pulse 
and left ventricular hypertrophy. If the aortic second sound is absent, 
there is probably extensive valvular disease. 

Course and Complications. The lesion is usually slowly progressive. 
Complications include bacterial endocarditis, angina pectoris and 
congestive failure. The latter is of grave significance. 

Prognosis. Death usually occurs before the age of 50. 

Treatment. The Wassermann reaction should bo determined, and, 
if positive, which is unlikely, a course of anti-syphilitic treatment should 
be given, as described on p. GOO. In all cases strain and over-exertion 
must be avoided, Valvotomy is less successftil than in mitral or 
pulmonary stenosis, as there is a risk of producing aortic incompetence. 
A valvular homograft or plastic prosthesis inserted to replace tlie 
damaged valve may prove successful. 

Tricuspid Incompetence 

Definition, Regurgitation of blood from the right ventricle to the 
right atrium. 

Etiology. Tricuspid incompetence is usually associated with 
dilatation of the right ventricle, and secondory to valvular lesions In 
the left side of the heart. It may occur with pulmonary fibrosis, 
chronic bronchitis and emphysema (cor pulmonale), l^cumalic 
endocarditis causing incompetence rarely affects the tricuspid valve. A 
congenital variety may also be met with. 

CUifical Findings, The onset may be comparatively sudden with 
acute right-sided heart failure. 

On Examination: Tiie face is cyanosed. Venous engorgement may 
be apparent in the neck, the jugular veins being distended and pulsating 
with eacli ventricular systole. The jugulars, when emptied by Ujc 
finger, will be seen to fill from below. The liver may be enlarged, 
tender and on bimanual palpation systolic expansion may be felt. TIic 
heart. Palpation : It is uncommon to feel a systolic tlirill over the 
tricuspid area. Percussion ; The heart is enlarged to the right. 
Auscultation: There is a soft murmur throughout sj'stolc, with its 
maximum intensity over the fourth right costal cartiloge and lower part 
of the sternum. It may be conducted a little towards tlje right nipple, or 
lieard at the back near the angle of the right scapula. It is loudest in 
inspiration. The pulmonary second sound is faint. Other murmurs due 
to lesions of the mitral or aortic valves may be present. There arc usually 
rales at the bases of the lungs and ascites may be present. 

Differential Diagnosis. The systolic murmur must be differentiated 
from that due to mitml incompetence. The cljaracterislic features 
of tricuspid rcgtixgitation have been detailed above. 

Course and Complicatiotis. Relative incompetence may disappear 
with adequate treatment. 
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or the aortic valve is a severe and risVy operation. A homograft valve 

or a plastic prosthesis insertion is successful in some cases. 

Aortic Stenosis 

Definition. Narrorying of the orifice of the aortic valve. 

Etiology, Aortic stenosis usually results from inflammatory clmngcs 
follo^ring rheumatic endocarditis, or. in elderly people, it may be caused 
by calcareous degeneration in the cusps. This has probably develop^ 
on an old rheumatic infection. Rarely, if ever, is it due to syphilis. 
Congenital subaortic stenosis occasionally occurs, or stenosis of the 
valve itself. 

Pathology. The valve cusps are thickened, shrunken and adherent. 
They lose tbdr mobility and the lumen of the valve orifice is narroircd. 
Calcareous f^iticles may be found in the cusps. The valve cusps may 
be judged post-mortem to be incompetent, although no regurgitant 
murmur was detected during life. The left ventricle is usually byper- 
Irophied, and mitral incompetence is often present. In relative aortic 
stenosis the orifice is normal in size, but the aorta beyond is dilated. 

Clinical Findings. The patient is generally a male over middle age. 
A history of rheumatic fever, and rarely of syphilis, may be obtained. 
He may complain of praxordial pain or distress on exertion, of syncopal 
attacks due to exaggeration of the carotid sinus reflex, or of symptoms 
due to some complication, such as a retinol venous thrombosis disturbing 
vision. 

On Examination : The patient often appears healthy. The heart. 
Inspection : The cardiac impulse is forcible, and the apex beat b seen 
in the fifth or sixth left space a little external to the nipple line. 
Palpation : A rough systolic thrill may be felt over the aortic base. 
The apex beat b forcible. Percussion: The area of cardiac dullness b 
increased, espedally downwards and to the left. Auscultation; Over 
the aortic base a rough systolic murmur is heard, conducted upwards into 
the neck on the right side, and downwards to the apex. The ejection 
murmur begins as the blood is driven through the narrowed aortic valve 
opening, it iiicreases in intensity in nud-syslole, and fades away before the 
second soimd. The aortic second sound is usually weak, and may be 
absent. An aortic diastolic murmur may be heard, indicative of aortic 
reflux (double aortic dbease). The pulmonary second sound b often 
weak, and may be practically inaudible if tricuspid regurgitation b also 
present, so that it is diiBeult to bear a second sound at any point over the 
heart. The aortic systolic murmur may at times be heard at the back, 
the maxiinum intensity being just to the left of the foxuth thoracic 
vertebra. The rate of cardiac beat is often slow, such as 50 to 60, and 
the rhythm regular. The arteries: The radial or brachial arteries are 
often thickened. The puke ; This presents the slow, small, but sustained 
type of impulse, the artery remaining filled between the beats. A tracing 
shows the anacrotic type, the dicrotic wave being absent or poorly 
marked. The blood pressure : Hie sj’stollc pressure b not raised, but the 
diastolic reading may be high, such as 140/100 mm. Hg. 

Differential Diagnosb. Aortic stenosb is a rare disease, and 
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regurgitation from early ^es of aortic reflux, in which the pulse is 
not collapsing and other signs of aortic disease are absent. 

Pulmonary Stenosh 

Definition. Narrowing of the pulmonary valve. 

EUoIogy- Pulmonary stenosis is usually a congenital lesion, and is 
described on p, 271, It may be due to compression of the pulmonary 
artery by a mediastinal tumour or an aortic aneurysm, Rarely it is 
caused by bacterial endocarditis. 

CONGENITAL DISEASE OF THE HEART 

Etiology. Congenital heart disease is usually caused by develop* 
mental errors, more rarely by foetal endocarditis. The right side of 
the heart is generally affected, probably owing to the higher pressure 
which obtains there during fcctal life. It is mere common in boys, 
particularly in first-bom children. There appears to be a relationship 
between the occurrence of congenital defects, cardiac, ocular, and deaf- 
mutism in the child, and an attack of German measles in the mother 
during pregnancy, especially during the first two months of pregnancy. 

Pathology. Congenital lesions may be classified ns ; — 

1. Abnormalities of Position. The heart may be situated e.TternaJ 
to the chest wall, in the neck or in the abdomen (ectopia cordis), or it 
may be on the right side of the body (dextrocardia) with transposition 
of the aorta and pulmonary artery. In the latter case the other viscera 
may be in their normal site or transposed. 

2. Septal and Fcetal Passage Defects, (a) Tlie atrial or ventricular 
septum may be absent (cor triloculare), (h) The atrial and ventricular 
septa may be absent (cor bilocularc). (c) Tlic atrial septum may be 
imperfect or a patent foramen ovalo may be present, (d) Tiic ventricular 
septum may be incomplete, usually at the site of the pars mcmbranacca, 
near the upper end of the septum, (c) The ductus arteriosus may rem.ain 
patent. Normally tins closes by the eightJi day after birth, and if it 
remains patent it docs so as a mechanism compensatory to oUier defects. 
These include pulmonary stenosis and aortic stenosis, the patent ductus 
allowing blood to pass to the pulmonarj* artery from the aorta in the 
former case, and to the aorta from the pulmonary artery in the latter. 

A patent ventricular septum is also often present. 

8. Defects of the Main Vessels, (o) Polraonaxy stenosis. This may 
imply actual atresia of tlic pulmonary artery, or narrowing of the artery 
at the valve level or at the infundibulum. (6) Aortic stenosis. The 
occlusion may occur at the valve ring, between tins and the entrance 
of the ductus arteriosus, or nl the point just below the entrance of the 
ductus arteriosus (coarctation of the aorta, sec p. 273). 

4. Valvular Defects, (o) The pulmonary valve. Pulmonarj* stenosis 
may be due to shrinkage of the valve cusps, or to narrowing of the toI re 
ring, or a supemumemry cusp may be present often nssocialetl witJi a 
patent foramen ovale or persistent ductus arteriosus. Only two ctiips 
may be present, or tlicrc may be a supernumerary one. Pulmonary 
regurgitation is uncommon. (6) ITie tricuspid valve. Congenital 
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Prognosis. This is serious, as the lesion is indicative of o severe 
degree of heart failure. 

Treatment. Venesection and digitalisation are usually required. 

Tricuspid Stenosis 

Definition. Narrowing of the orifice of the tricuspid valve. 

Etiology. Tricuspid stenosis is a very rare lesion, either resulting 
from previous rheumatic endocarditis or being congenital in origin. 

Pathology. The narrowed tricuspid orifice is often associated with 
mitral stenosis. 

Clirdcal Findings. The patient may be cyanosed and the skin of the 
face and neck pigmented. Despite evidence of right heart failure the 
patient may show little distress. The heart. Palpation : A presystolic 
thrill may he felt over the right side of the lower part of the sternum. 
Percussion : The heart is enlarged to the right. Auscultation : A 
diastolic murmur, usually mid-diastolic, is heard with maximum 
intensity over the lower part of the sternum, conducted slightly upwards 
and to the right. It is loudest in inspiration. X-ray examination shows 
considerable enlargement of the right atrium. Tlie electrocardiogram 
shows tall, sharp P waves, in lead 11, which ore often wide if mitral 
stenosis is also present. The liver: It may be possible to detect 
presystolic (atrial systolic) pulsation. The liver is usually enlarged, firm 
and not tender (cardiac cirrhosis). There is frequently cederaa of the 
ankles and ascites de^'elops later. 

Differential Diagnosis. As tricuspid stenosis is so rare, it must be 
very carefully differentiated from mitral stenosis, with which it is 
usually associated. With the onset of atrial fibrillation the diastolic 
murmur usually disappears. 

Treatment. This is as for atrial fibrillation or for right-sided cardiac 
failure (see 231, 239). Valvotomy has been occasionally successful. 

Pulmonary Regurgitation 

Definition. Regurgitation of blood through the pulmonary valve. 

Etiology. Pulmonary regurgitarion may occur as a complication 
of mitral stenosis, due to increased pressure in the pulmonary circuit 
with dilatation of the pulmonary artery. It may also be due to bacterial 
endocarditis grafted on a congenita] pulmonary stenosis, or more rarely 
it occurs as a congenital lesion combined with pulmonary stenosis. It is 
a very rare valvular lesion. 

CUnical Findings. The characteristic sign is a diminuendo soft 
diastolic murmur, following the second sound, with maximum intensity 
in the second and third left spaces, near to the sternum. It is conducted 
down the left border of the sternum. The pulmonary diastolic murmur, 
which may be heard in advanced cases of mitral stenosis, is known as 
a Graham Steell murmur, and is thought to be due to pulmonary 
regurgitation. It is known as the murmxir of pulmonary hypertension, 
and when first developed is not usually constant. 

Differential Diagnosis. It is very difficult to diagnose pulmonary 
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carute), and a murmur is audible over the priecordium. Later in 
life, if the child is examined by the doctor for the first time, a history 
may be obtained that he has been blue from birth, and the parents 
may have been told that the heart was affected. There is generally no 
history of rheumatism which might account for the heart murmur. 

On Examination : The child is often stunted in growth, and he may 
be mentally backward. When cyanosed he tends to adopt a squatting 
position. The fingers and toes are generally clubbed. The blood shows 
an excess of red cells and of haemoglobin, the red cells numbering from 
7 to 12 millions per c,mm., and the hremoglobin may be as high as 150%. 
(22*1 6. Hb./lOO ml.). It is often difficult or impossible to diagnose 
the exact nature of the lesion, and more than one defect may be present. 
The typical findings in the more important congenital lesions will now 
be described. 


Pulmonary Stenosis 

There are two types : 1. Subvalvular or infundibular. This is 
usually associated with other cardiac defects such as Fallot’s tetralogy. 
2. Valvular, In about 90% of cases the stenosis is valvular. Coses may 
be ocyonotic when uncomplicated by septal defects, unless peripheral 
vaso'constriction leads to a periph^al <yanosis. When there is a right 
to left shunt through a functioning patent foramen ovale cyanosis 
occurs, often with clubbing of the fingers and polycytlucmia. There 
may be severe dyspnoea or angina of effort on liurrying. The physical 
signs which may be found in valvular stenosis ore ns follows : The 
heart. Palpation : A systolic thrill may be felt in the second or third 
left spaces near the sternum. Percussion: TJic dulncs? is increased 
to the right. Auscultation: A harsh systolic ejection murmur is heard 
over the puhnonar}'^ base sometimes preceded by a cbekf tlie pulmoiuuy 
second sound is w'cak or absent. The right ventricle is enlarged and 
may produce a bulging or hearing of the sternum and there may be 
venous engorgement in tiie neck. Tlic electrocardiogram shows riglit 
ventricular h3T)crtrophy. Radiography and cardiac catheterisation 
enable a more accurate diagnosis to be made of the nature of the lesion 
or lesions present. Pulmonary valvotomy should be considered in cases 
svith cyanosis and valvular stenosis. 


Patent Ductus Arfcilosus 

Frequently there ore no symptoms, the patient is not cyanosed and 
the fingers are not clubbed. The heart. Pulsation may be seen in the 
second and third left spaces, near the sternum, due to cnlnigemcnt of 
the pulmonary artery. A systolic thrill may be felt at the site of tlie 
pulsation, and a diastolic shock may be present. Auscultation : A 
murmur may be beard, which is harsh or blowing, and l^ins just after 
the onset of tlie first sound. It fades away towards mid-diastole, and 
becomes loud again witli eacli sj’stole (water wheel or macljineiy 
murmur). The murmur is tnaxima! nt the second or lliird left spare 
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regtirgitation or stenosis may occur, (c) The aortic valve. Two cusps 
only may be present, and the valve be incompetent, or there may be a 
supernumerary cusp, (d) The mitral valve. This is rarely stenosed. 

5. Dtfecis of Conducting Tissue, Congenital heart-block is usually 
due to a defidency of the upper part of the ventricular septum, the 
atrio-ventricular bundle ending in a band of fibrous tissue. 

6. Combined Lesions, such as Felloes tetralogy. In this there is 
stenosis or hypoplasia of the pulmonary artery, a defect in the ventric- 
ular septum, the aorta commimicatcs with both ventricles, and the 
right ventride is hypertrophied. The Eisenmenger complex differs from 
Fallot’s tetralogy inasmuch as the right ventricular conus and pulmonary 
valve are normal, and the pulmonary artery is dilated. 

In the Liitembaeher complex there is an atrial septal defect combined 
with mitral stenosis. It is generally believed that the latter lesion is 
acquired and not congenital in orighi. 

Clinical Findings. Cases of congenital heart disease may be classified 
as cyanotic and acyanotic. The cyanotic are blue when at rest, owing 
to a venous-arterial, right to left shunt. Some cases show a border-line 
cyanosis which may slowly increase owing to changes in intracardiac 
pressure or to heart failure. The cyanoite group includes Fallot's 
tetralog>% the Eisenmenger complex, pulmonary valvular stenosis with 
patent foramen ovale, pulmonary atresia, tricuspid atresia and trans- 
position of the aorta and pulmonary artery. The acyanotic group 
embraces patent ductus arteriosus, atrid septal defect, ventricular sept^ 
defect, pulmonary valvular defect with closed septum, and coarctation 
of the aorta. 

Campbell also classifies cases of congenital heart disease into 
oUgeemie, with diminished blood Bow to the lungs and bypertranslucent 
lung fields as seen on X-ray examination, and pleonamic, with increased 
blood flow to the lungs and dense lung fields as seen radiographically. 
Here, there is a left to right shunt. The table below shows Campbell’s 
classification. 

In a typical case, in which there is defiedent aeration, the condition 
is noted at or shortly after birth. The baby is cyanosed and blue (morbus 
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near the sternum, and it may be conducted towards the left clavicle, or 
heard at the back in the left inlcrscapular region. It is due to blood 
flowing from the aorta to the pulmonary arterj'. Tlxe pulmonary 
second sound is accentuated. At the apex the second sound may be 
reduplicated. The pulse may show an increased pulse pressure- X-ray 
examination often shows dilatation and pulsation of the pulmonary 
artery and pulsating hilar vessels. The electrocardiogram is usrmlly 
normal. Angiocardiography may show the pulmonary artery filling 
from the right ventricle first and then from the aorta. Cardiac 
catheterisation usually shows blood from the right atrium and ventricle 
with a normal oxygen content (70% saturated), whereas blood from 
the pulraonarj' artery is over 80% saturated. Death usually occurs 
before the age of 40, cither from bacterial endocarditis or congestive 
failure. Paradoxical embolus may occur, a clot passing from the left 
atrium or from the mitral or aortic val\*e to the lung. Surgical treatment 
consists in ligation or excision of the ductus under penicillin cover. 
This shoiild prevent bacterial endocarditis developing. If it is present 
it should be eradicated by penicillin before operation. 


Patent Ventricular Septum 

The heart. Auscultation : A loud or harsh murmur (bruit de Eoger) 
may be heard, which starts early in systole and extends into diastole. 
It may be audible in the mid-sternal line, or along the left sternal 
border near the third costal cartilage, or lower down near the xiphoid 
process. It is not conducted to the neck or to the axilla. The pulmonary 
second sound is audible. Slany cases are symptomless in early life. The 
lesion may be associated with congenital heart block or with Fallot’s 
tetralogy. Bacterial endocarditis may de^’clop, usually on the right 
side. 


Patent Foramen Ovale 

"With a large atrial septal defect (A-S.D.) the blood passes from the 
left atrium to the right atrium. There is enl^gement of the right side of 
the heart and of the pulmonary arteiy. The hilar branches of the 
pulmonarj' arterj' may reach aneurysmal size. A mid-systolic murmur 
is heard over the imddle or upper part of the sternum on the left side, 
and the pulmonary second sound is usually accentuated and split, or 
pulmonary incompetence may occur. Bight bundle-branch block is 
found in about 95% of cases. Cardiac catheterisation will determine 
whether a shirat is taking place between the atria, as in about 25% 
of normal people the foramen is patent, although fimetioniess. Patent 
foramen ovale may be associated with mitral stenosis (the Lutembacher 
complex) or with arachnodactyly (Marfan’s syndrome). In the latter 
the fingers and toes are elongated (see Fig. 18), the face is thin, the 
skeletal muscles are poorly develop^ the palate has a high arch, the 
chest is pigeon shaped and the lenses are dislocated. Congenital lesions 
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of the urinary tract rarely occur. The atrial septal defect often causes 
no symptoms until middle life, when heart failure or more rarely 
bacterial endocarditis may supervene. In countries in which schistoso- 
miasis is endemic the radiological appearances of the heart in bilharzial 
heart disease may be indistinguishable from those of atrial septal defect. 
The septal defect can be repaired sur^eally. 


Coarctation of the Aorta 

Two types are described : I. Adult. The constriction is at the site 
of the ductus arteriosus. 2. Infantile. There is narrowing of the 
isthmus between the left subclavian artery and the ductus arteriosus. 
The patient usually complains of no symptoms, but intermittent 
claudication may occur. 

Signs of hypertensive heart disease are usually present. The 
characteristic features of coarctation are : Tlie blood pressure is raised 
in the arms, and low in the legs. Animal experiments indicate that the 
hypertension in the arms is of renal origin. The systolic brachial 
pressure may be 150 to 160 mm. Hg. in a child of 10 years, and often no 
pulsation can be felt in the femoral arteries. Enlarged and tortuous 
arteries may be seen or felt in the chest, especially in the intcrscopular 
region or in the neck and arms. X-ray examination may reveal notching 
of the ribs due to the enlarged intercostal arteries (Roeslcr’s sign). The 
ascending aorta dilates and the aortic knob is small. Angiocardiography 
will rev^ the aortic constriction. Death may result from congestive 
failure, rupture of the heart or aorta, cerebral heemorrhage or bacterial 
endocarditis. Death xisually occurs before the age of 40. Surgical 
repair has proved successful in many cases, the operation mortality rale 
being about 8% or lower. 


Fallot's Tetralogy 

This is a cause of c^-'anosis, polycytharniia and clubbing of Ihc fingers 
and toes. The lesions arc described on page 270. A systolic tfirill and 
murmur arc usually present near the sternum in t)jc second and third 
left spaces. The X-ray findings ate typical, the heart having a cccur cn 
sabot appearance, the aorta is displaced to Ihc rigJjt, the riglit ventricle 
is hypertrophied, and llicre is a concavity where the shadow of the 
pulmonary artcr>’ .sl)Oiild be seen. Angiocardiography which shows 
simultaneous filling of the aorta and pulmonary artery, and cardiar 
catheterisation which confirms the presence of puhnonnn* stenosis, are 
helpful in the diagnosis of doubtful eases. Surgical repair consists in 
closure of the septal defect and resection of the stenosis. 
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aorta there are usually foimd the scars of syphilitic aortitis. In cystic 
necrosis of the aorta there is degeneration of muscular and elastic tissue 
in the media, with the formation of small cystic areas containing 
mucoid material. About 75% of aortic aneurysms are thoracic involving 
the arch, and about 10% are abdominal. The clinical findings of aortic 
anei^sms will be considered under separate headings, according to the 
portion of the aorta involved. 

Aneurysm of the Thoradc Aorta 

An aneurysm of the ascending part of the arch is one of physical 
signs, whereas aneurysms of the transverse and descending parts of the 
aortic arch give rise chiefly to symptoms, due to pressure effects. 

Aneurysm of the Aortic Sinuses 

Clinical Findings. The patient may be a comparatively yoimg man, 
between 80 and 40 years of age. He may complain of faintness, 
prtecordial distress, headache or of pain resembling that of angina. 

On Examination: Generally no signs of aneurysm are detected, 
but there is evidence of aortic reflux. In some instances, owing to 
pressure of the aneurysm on the inferior vena cava, there in oedema of 
the legs, ascites, and enlargement of veins in the abdominal wall. 
Sudden death may occur from rupture into the pericardium. Jo other 
cases the rupture may be more gradual and of a dissecting character. 

Fusiform Dilatation of the Aortic Arch 

Clinical Findings. The patient is usually an adult male past middle 
age. He may have no symptoms, or he may notice a little diiRcuIty in 
breathing or in swallowing. In other cases the symptoms are character- 
istic of aortic reflux. 

On Examination : Inspection : The patient must be viewed in a 
good light, both from the side and in front. Pulsation may be seen just 
above the manubrium sterni, or in the first or second right intercostal 
space close to the sternum, or the manubrium sterni itself may pulsate. 
Palpation s The impulse may be felt at these sites. The cardiac apex 
is usually forcible, and it is often displaced a little downwards and 
outwards. A systolic thrill may be present over the aortic base, with 
a diastolic shock. Percussion: An area of dulness may be detected 
over the manubrium sterni. Auscultation : The aortic second sound 
may be clear end ringing, or on aortic diastolic murmur may be heard. 
There may also be on aortic systolic murmur. The arteries : Tlicsc 
are usually thickened. Absence of the brachial and radial pulses on 
both sides has been recorded, probably owing to obstruction of the 
orifices of the innominate and left common carotid and subclavian 
arteries. The blood : The Wassemmnn reaction is not ncf^ssarily 
positive. X-ray examination : Screening in the poslcro-nntcrior and 
oblique positions will rcr'cal the dilatation of Uie aorta. It should 
be remembered that pulsaU'on can often be felt in tlie jugular (supraster- 
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rudimentary. The electrocardiogram shoirs left arris deviation. The 
blood supply of the lungs is reduced, and is maintained through a patent 
ventricular septum, patent ductus or a bronchial collateral circulation. 

ANEURYSM 

Definition. An abnormal dilatation of an artery, resulting from 
changes in its walls. 

Varieties. Aneurysms may be subdivided into : 1. True aneurysms. 
The wall contains one or more of the arterial coats. They may be : 
(a) Fusiform or dilatation. The aortic arch is especially liable to be 
thus affected, (b) Saccular. A localised swdling may form on large or 
small arteries, (c) Dissecting. A new channel is formed in the media 
through which the blood flows for a variable distance before reg ainin g 
its normal path, (d) Cirsoid. A small artery and its branches are 
involved in a fusiform dilatation. 

2. Arterio-venous aneurysms. These may be : (a) An aneurysmal 
varbe. There is direct communication between an aitoy and a vein. 
(6) A varicose aneurysm. The artery and vein communicate through a 
sac. 

8. False aneurysms. A swelling containing blood communicates 
with an artery, but the walls of the swelling are not formed by the 
arterial coats. 

The fusiform, sacculated and dissecting aneurysms are of medical 
importance, the other varieties are diiefly of surgical interest. Small 
saccular aneurysms (" berry ” aneurysms) may occur in the cerebral 
or retinal arteries, or elsewhere in the body. They are of cUnIcal import* 
ance when occurring in the brain (see p. 815). 

Aortic Aneurysm 

Etiology. Syphilis is the most important cause and owing to the 
more efficient early treatment of syphilis, aneurysms are much more 
rare than they were formerly. The fusiform type, however, may be 
associated with arteriosclerosis and not with syphilis. A fusiform 
aneurysm may also develop in association with coarctation of the 
aorta. Cystic necrosis of the aorta is also a cause of dissecting aneurysm, 
which may subsequently rupture, hlycotic aneurysms occur in 
association with bacterial endocarditis and septicemia, emboli being 
carried to the vasa vasarum of the arterial wall. Such mycotic 
aneurysms are usually multiple. Predisposing causes : 1. Age z Usually 
over 50. 2. Sex : Males especially. 8. Occupation : Involving strain. 

Pathology. Syphilis causes a mesaortitis, the elastic and muscular 
fibres degenerate and the wall of the aorta yields to the pressure of its 
contents. The sac of the aneurysm is formed internally of layers of 
blood clot, outside which are the remains of the middle coat, the out^ 
coat, fibrous tissue and perhaps surrounding structures to which it 
becomes adherent, such as the sternum, vertebra or trachea. Calcareoitf 
plaques may be seen on its inner surface. Di the adjacent parts of the 
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scapulie, round the chest or down the arms. There may be swelling of 
the face, the neck or the left arm. The dyspnoea may be relieved if the 
patient stoops forward, as this tends to increase the antcro-posterior 
diameter of the chest. 

On Kitaminafion .• Inspection : Pulsation may be seen over the 
manubrium stemi or in the left interscapular region. Palpation : 
Pulsation or a thrill may be felt over the manubrium. Percussion ; 
The heart may be enlarged domiwards and to the left; dulncss may be 
present over the manubrium. Auscultation ; The aortic second sound 
may be accentuated. Further signs of aneurysm : A tracheal tug may 
be felt, if the cricoid cartilage is elevated with the forefingers, while the 
patient lifts up his head. The larynx may not move upwards with 
deglutition. The air entry may be weak over the upper or lower lobe 
of the left lung, and signs of bronchitis or of bronchiectasis may be 
found in the left lung. More rarely signs of distention of the left lung 
are noted, the note being hyperresonant and the breath sounds weak. 
Pressure on the left recurrent laiymgeal nerve may cause laryngeal 
paralysis. The left pupil may be dilated from stimulation, or con- 
stricted from paralysis of the sjnmpathetic. There may be flushing 
or sweating limited to one side of the face, corresponding with the side 
of the aneurysm. Slowing of the heart may result from stimulation of 
the vagus. Pressure on the phrenic nerve may cause hiccough or 
paralysis of the left half of the diaphragm. Pain in the chest or left 
arm may be due to pressure on the intercostal nerves or the brachial 
plexus. The left pulse may be weaker than the right if the aneurysm 
is situated between the innominate and the left subclavian arteries, and 
the blood pressure lower in the left arm than in the right. Lowering of 
blood pressure in tlie left carotid artery may also cause dilatation of 
the left pupil, due to relaxation of tiie vessels in the left iris. Pressure 
on the thoracic duct may result in cljylothomx, and ccsophageal 
pressure may cause dysphagia. 

Aneurysm of the Descending Thoracic Aorta 

Clinical Findings. The patient may complain of a gnawing pain 
in the back in the thoracic region, radiating around the chest or spreading 
to the lumbar area. There may be pains in tlic legs, or wc.akncss, or 
later, paralysis. Dysphagia, cough and expectoration nrc also some- 
times present. 

On Examination : Inspection : The back should be exominc<I in a 
good light, with the patient sitting up. It should be riewed Iron) side 
to side, when n pulsating area may be seen usually low down to the left 
of the thoracic vertebra*. Palpation; Pulsation or a tliril! may be felt 
in the left intcrscapular region or just below this area. Percussion : 

The note may be impaired over this area. Auscultation ; A sj-stolic 
murmur may be iicard in tlie left intcrecapulnr region. The arteries : 

The radial pulses are equal, but the femomi pulses may be weak or 
absent. The lungs ; There may be signs of bronelitlis or of bronchi- 
ectasis in tlic left lung, or of a left pleural cWusion. In more advanced 
cases erosion of tl»c boclies of the vertebre results in kyphosis or 
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nal) notch, without an}' dilatation of the aorta being present, usually 
when the aorta is uncoiled. In tlie doubtful cases of aortic aneurysm 
angiography is likely to be of value. 

Saccular Aneurysm of the Ascending Arch 
Clinical Findings. The patient is usually an adult male, past middle 
age. He may give a history of syphilis years ago. The symptoms are 
very variable. Thus there may be no complaint of ill health, or the 
patient may notice pain in the region of the sternum on the right side 
of the chest, or in tlie back between the shoulders. He may complain 
of swelling of the face, neck, arms or hands, or of a feeling of engorgement 
of the face and neck, particularly on stooping. There may be dyspntea 
on exertion or paroxysms of coughing. Slight stridor may have 
been noted when the patient is asleep. In some cases a throbbing is 
felt in the aneurj'sm, or hsmoptj'sts may be the first symptom.^ 

On Examination : Inspection : The face and neck may be high- 
coloured, with injected conjunctiNic, and one or both arms may be 
swollen. Enlarged veins may be seen on the front of the chest. When 
the patient stoops down there is often considerable congestion of the 
face and neck. In rare cases, when there is interference with the blood 
supply to one arm, as in aneurysm of the innominate arter>% unilateral 
clubbing of the fingers may be present. Slight pulsation may be detected 
in the second or third right space near the sternum, or there may be a 
definite pulsating swelling the size of a golf ball or larger. Palpation : 
Pulsation may be felt in the sites mentioned above, and, with an 
aneurysm, the pulsation may be e.vpansi!c. A systolic thrill is rarely 
felt. The apex beat is usually forcible, end displaced a little downwards 
and outwards. Percussion: Dulness may e:rtend outwards from the 
manubrium stemi to the right, in the first to third spaces, for 1 or 2 
inches. Auscultation : The aortic second sound is accentuated, and a 
systolic murmur may be heard over the pulsating area. The pidse : 
The radial pulses may be unequal in force or in time, but this only 
occurs in about 4 % of aortic aneurysms. A difference of blood pressure 
of over 20 mm. Hg, in the two arms is also of diagnostic significance. 
The lungs : Pressure on the right eparterial bronchus may result in 
slight dulness and weak air entrj’ over the apex of the right lung. 
The trachea : Pressure here may cause dyspnoea, stridor (the leopard 
growl) or a harsh cough (gander cough). The right recurrent laiyngeal 
nerve : This is rarely involved ; pressure produces first abductor 
paralysis and later a complete paralysis. In the latter stage the cough 
is described as “ bovine,*’ lacking any explosive character. The blood ; 
The Wasseimann reaction is positive in a high percentage of cases. 
Death has been recorded from rupture into the pulmonary arterj'. 

Saccular Aneur>*sm of the Transverse and Descending Arch 
Clinical Findings The patient is likely to complain of pressure 
symptoms. He may notice shortness of breath, either on slight exertion 
or when at rest, isjugh, expectoration, or difficult}' in swallowing solid 
food. There may be pain und» the sternum, in the back between the 
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intima ruptures and blood tears up a path between the coats of the 
aorta. Rupture of the dissecting aneurysm is usually a terminal event. 

CliiUcal Findings. This is not an uncommon condition. The patient 
is usually a male, and often apparently in good health. In other cases 
he is known to be suffering from hypertension. In women about 50% 
of cases are associated with pregnancy. The patient may be suddenly 
seized with agonising pain, either in the chest, between the scapula?, at 
the back of the neck, in the loins or in the abdomen. The pain may 
radiate to the head, arms, pelvis or legs. In other cases there is no pain, 
the onset being sudden with loss of consciousness, and neurological signs 
may be found in the limbs. The pulse is often slow and feeble according 
to the degree of shock and collapse. In some cases hypertension 
persists, in others there is extreme dyspncca. Swelling of the neck may 
be noted when the rupture occurs in the region of the aortic arch. 
Extensive bruising, appearing in a few hours in the skin of the neck, 
chest or abdomen is very suggestive. The electrocardiogram shows no 
evidence of coronary infarction. 

Course and Complications. If rupture has not occurred the patient 
may recover from the initial attadc, only to have further attacks, one of 
which proves fatal. In some cases, however, the patient dies from 
another disease, and the dissection is discovered at autopsy. 

Differential Diagnosis. Such conditions as coronary occlusion, an 
acute abdominal emergency, a cerebral hicmorrhage, or acute lumbago 
may be diagnosed. In one of my cases the pain came on suddenly in 
the left lumbar region, as the patient stretched up in bed to switcii on 
the light. Few cases are diagnosed during life. 

Treatment. Morphine sulph. | gr. (15 mg.) or Omnopon J gr. 
(20 mg.) should be injected, and repeated ns necessary to dull the pain. 
Replacement of the aneurysm by a plastic tube may be possible. 

Arteriosclerosis 

Definition. Local or diffuse hardening of arteries due to inllaminatory 
or degenerative changes in their coats. 

Varieties. From the clinical standpoint arteriosclerosis may be 
divided into two main classes, atherosclerosis which affects the aorta 
and its main branches, and peripheral arteriosclerosis. 

Atherosclerosis 

Etiology. Atherosclerosis is considered to be due to a defect in 
cholesterol metabolism. Fredi^nng causes : 1. Age. The incidence 
increases with age. 2. Sex. Males predominate, but after the 
menopause the incidence is about equal. C. High blood pressure. 

4. Hypcrcboleslcrolicjnia. 6. A hereditary diathesis. C. Overeating 
and overdrinking. 7. Obesity, 8. Exccsri^’c consumption of sugar. 

Pathology. The early lesion consists of yellow streaks in tijc aorta 
composed of cholesterol, phospholipids and protein. It is situatcti in 
the intima. I.alcr, the atheromatous plaque forms. The aorta and large 
arteries are chiefly affected, also the coronary and cerebral vessels, and 
those supplying the lower limbs rather than the arteries of the arms. 
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conjpressioTi paraplegia, with sensory and motor disturbances in the 

^Prognosis. A thoracic aneurysm is a very serious disease, and 
recovery is not to be expected. Death usually occurs between 4 and 16 
years from the time of diagnosis. 

Treatment. Prophytactie, Syphilfe should be treated adequately 
and early. 

Curative. The anti-syphilitic treatment described on p. 600 should be 
given, but it is advisable to keep the patient in bed for at least 8 months 
after the diagnosis is made. This will aid clotting by diminishing 
the circulation rate. If there is venous engorgement, venesection of 
10 to 20 fl. oz. (300 to 600 ml.) from the arm often affords much relief, 
and can be repeated as required. The diet should be moderate. A 
regular daily action of the bowels should be secured. The pain is general- 
ly relieved by the iodides, but if veiy severe. Nepenthe 10 to 15 m. 
(O'G to 1 ml.) may be required or tab. pethidin. hydrochlor. 50 mg. by 
mouth. IVhen the patient is allowed up, all violent exercise or strain 
must be avoided. Surgical treatment consists in replacement of 
the whole aortic arch with a plastic tube, ” with substitution of the 
innominate, left carotid and left subclavian arteries.” 

Aneurysm of the Abdominal Aorta 

Saccular, fusiform or dissecting aneurysms may develop. A saccular 
aneurysm near the origin of the cceliac axis artery is perhaps the most 
common variety. 

Clinical Findings, The patient complains of abdominal or lumbar 
pain. It is a continuous type of pain, and may be intensified by lying 
down. 

On Ezaminalian : Inspection : With a large aneurysm a pulsating 
swelling may be seen in the epigastrium, or at times in the back near the 
lumbar vcrtebnc. Palpation : A pulsating swelling is felt in the 
abdomen. This is definitely expansile. The femoral pulses may be 
obliterated. In some cases an aneurysm may form on a renal artery, 
with the appearance of a large pulsating swelling in the loin. 

DIfferenUa! Diagnosis. A pulsating abdominal aorta is frequently 
noted in thin patients, especially in women. It does not usually cause 
pain, although its throbbing may produce discomfort. The swelling is 
not expansile, the femoral pulses are normal and there are no pressure 
symptoms, such as may result with an abdominal aneurysm from 
erosion of the vertebne. An abdoroinal tumour may receive trans- 
mitted pulsation from the aorta. If the patient is examined in the 
Icnee-clbow position, the pulsation usually disappears as the tumour 
drops forward. 

Treatment. This is ns for thoracic aneurysm. It may be possible to 
resect the ancurj-sm and replace it with a plastic tube. 

Dissecting Ancurj-sm 

Patiiology. A dissecting aneurysm may form in any part of the 
aorta. It Is usually secondary to cystic necrosis of the media. The 
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brachial, facial, temporal, femoral and dorsalis pedis. The radial artery 
may be firm like a whipcord in diffuse hyperplastic sclerosis, or calcified 
nodules may be felt in atheroma, or it may be hard like a pipe-stem, in 
the medial type. The radial and brachial arteries are sometimes tor- 
tuous, and this may occur without calcification. Tortuosity of the 
temporal arteries does not necessarily imply arteriosclerosis. Ophthal- 
moscopic examination may show arteriosclerotic changes in the retinal 
vessels. 

Cerebral Symptoms, There may be mental deterioration, lack of 
concentration and insomnia ; or attacks of giddiness, temporary loss of 
consciousness, paresis, aphasia or epileptiform convulsions may occur. 
Arteriosclerotic Parkinsonism is also described, characterised by rigidity, 
affecting especially the trunk and lower limbs, a mask-like expression, 
and bradykinesis. Transitory blindness due to spasm of the vessels 
may ensue. Cerebral thrombosis or hEemorrhage are more serious 
complications. 

Cardiac Symploms. Atherosclerosis of the aorta or coronary 
arteries may lead to aneurysm of the aorta, aortic incompetence, myo- 
cardial degeneration, cardiac hypertrophy, angina pectoris, coronaij’ 
thrombosis, or aneurysm of the heart followed by rupture. 

Abdominal SympUms, Attacks of abdominal pain, constipation or 
mesenteric thrombosis may ensue. 

Renal and Vesical Symptoms. Arteriosclerotlckidneys mayresult in 
chronic nephritis, usually without oedema. Hematuria may result 
from arteriosclerosis of vessels in the bladder. 

Peripheral Symptoms, Involvement of the arterial supply of the 
extremities, especially the legs, results in intermittent claudication. 
The patient finds he cannot walk more than a few yards without severe 
pain in the legs, which ceases as soon as he rests. In some cases it is 
possible to walk it off. In more advanced cases there jnay be pain and 
cramps apart from exercise, and gangrene may slowly set in. In the 
diffuse hyperplastic sclerosis the clinical picture is that of a systolic 
blood pressure of 180 mm. Hg. or more, with secondary cardiac hyper- 
trophy (hypertensive heart disease). This is known clinicaHy ns 
hyperpicsia or essential hypertension. 

Differential Diagnosis. Arteriosclerosis is usually easil}' diagnosed 
by palpating the peripheral vessels. In the medial form, an X-ray film 
may show tjie c.alcification. It may be associated svith cystic degenera- 
tion of the popliteal artcrj’. Intermittent claudication due to arterio- 
sclerosis must be differentiated from tlirombo-nngiitis ohlitcmns. Tlie 
characteristic features of the latter disease arc that it occurs in younger 
men, usually Hebrews, nnd migrating phlebitis is also present in the legs. 

Course and Complications. The arterial changes are progressive, 
and complicaitions such as htemorrlmge, gangrene or muscular 
degeneration arc liable to occur from mterferenee with tlie blood supply 
to the tissues. Bronchitis may develop. 

Prognosis. The outlook is more unfavourable when calcification 
occurs in the arteries of a young man. Jlyocardbl degeneration, 
aneurysm nnd renal mefnciency aU mcrcase the severity of the condition. 
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Fatty degeneration may lead to an atlieromatous ulcer, and calcification 
may ensue. 

Peripheral Arteriosclerosis 

There are two main types, medial sclerosis or Jldnckeberg’s sclerosis, 
and the diffuse hyperplastic sclerosis of Gull and Sutton. 

Media) Sclerosis 

Pathology. Fatty degeneration and calcification occur in the media, 
with the formation of pipe-stem vessels. The intima is secondarily 
thickened. It commonly affects the arteries in old ngc and in association 
with diabetes mellilus. Jifonckebc^ said that the brachial arteries are 
seldom involved. Despite tliis the common variety of arteriosclCTOsis, 
characterised by thickening and tortuosity of the brachial arteries, does 
not appear to fall into any of these cate^rics, but it is usually held to 
be a variety of medial sclerosis. The blood pressure is not necessarily 
raised. 

Diffuse Hyperplastic Sclerosis 

Pathology, The small arteries, arterioles and capillaries are chiefly 
affected, and there is often some fibrosclerosis. Hyaline degeneration 
occurs in the intima of the arterioles, especially in the kidneys, spleen, 
brain, pancreas, liver and adrenals. The parent arteries show intimal 
thickening from proliferation of the subintima. In the capillaries the 
endothelium swells and degenerates. Fibroid myocarditis and chronic 
nepliritis ate often present in adults, and renal disease in children (see 
also p. 484). 


Endarteritis Obliterans 

There is narrowing of the smaller arteries in the extremities, due to 
proliferation of endothelial colls. This may result in ulceration or 
gangrene in the digits. The cause is unknown, it is met witli in syphilis, 
at times in tuberculosis, in rickettsial infections, after injuries and in 
frost bite. The arterial circulation in the limbs is normal, and the pedal 
pulses are palpable when the toes are affected. Tlie arms are affected 
more often than the legs. 

Clinical Findings in Arteriosclerosis 
Tlie patient is usually a male past middle age. The onset of the 
disease is insidious and nothing abnormal may be noticed, beyond a 
slight pallor in some cases, until the arterial changes produce sjTnptoms 
definitely located to some portion of the body. In other cases, when 
there is a diffuse thickening taking place in the various arteries of the 
body, the patient may complain that he is becoming prematurely old 
and unfit for the activities to wluch he has been accustomed. The 
effects produced by arteriosclerosis v&ry with the tj^pe of pathological 
change present, but clinically they are best considered regionally. The 
blood pressure is usually raised and the heart hypertrophied, but in 
senile arteriosclerosis this is often not the case, and it is not neecssarili’ 
so in atherosclerosis. The condition of the arteries may be judged 
clinically by palpating those which are superficial, such as the radial, 
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discovered on routine examination vrithout the patient havinn anv 
symptoms. ^ ^ 

^ Rise of blood pressure may be due to : 1. Cardiac factors : An 
increased stroke output may be due to various conditions, sucli as an 
anxiety state, aortic reflux or thyrotoxicosis. Less often it results from 
adherent pericardium, complete heart block, patent ductus arteriosus 
or an arterio-venous aneurysm. 2. Peripheral faciors : The peripheral 
resistance varies -with the condition of the arteries, arterioles, capillaries 
and veins, and -mth the volume and viscosity of the blood. Thickening 
and loss of elasticity of the arteries, arteritis, arteriolar thickening 
and spasm all tend to cause a rise of blood pressure. Increased 
blood viscosity is met with in the polycythemia hypertonica of 
Gaisbock. 

Hypertension may be acute or chronic. Acute hypertension. This 
is met with in acute glomerulonephritis and in the toxicmio of pregnancy. 
In both of these the rise of blood pressure is associated with salt and 
water retention, and in the majority of cases the hypertension is only 
temporary, although occasionally it passes into a chrom'c phase. 

Monotmine-oridast Inhibitors. These include drugs used for the 
treatment of depression, such as tranylcypromine (Panatc), or combined 
with trifluoperazin (Parstelin), phenelzine (Nardil) and iproniazid 
(lilarsilid). If yeast, marmite, cheese, game, broadbeans or Chianti wine 
are taken ■VN’ith these drugs hypertensive crises or even cerebral 
hasmorrhago may ensue. 

Cheddar cheese for instance contains tyrosine which is probably 
converted into tyraminc, a poisonous substance. 

The monoamine-oxidase inhibitor drugs prevent the oxidative 
deamination of tyraminc to a Ijaixnlcss substance and the noxious 
pressor amine, tyraminc remains. The pressor eficcts result from the 
release of adrens^ne and noradrenaline, the catecholamines. 

Tranylc 3 T)rominc shoidd not be prescribed with adrenaline, 
ephedrine, pethidine, reserpine or guanethidine. 

It should be noted that hypotensive collapse may be provoked by 
some monoamine-oxidase inhibitors such as paragbTie hydrocldor. 
(Eutonyl) and mebanzinc (Actomol). 

Chronic hypertension. This may be due to 1, Penal causes. These 
are the most common known causes of hypertension, including chronic 
pyelonephritis, chronic glomerulonephritis, congenital polycj'slic disease 
of tlie kidneys, congenital renal hj-poplasia, and some tumours. Dis- 
turbance of the renal circulation, causing ischatmia, also results in high 
blood pressiue. This may be due to coarctation of the aorta, to arteritis 
resulting from polyarteritis nodosa, systemic lupus eo'tlicnjatosus, or 
to thrombo-angiitis obliterans. It may also be associated with renal 
vein thrombosis, renal artci>’ oneuiy’sm or sclerosis, or h,^ 7 )oplAsia of the 
renal arterj’. . . 

Chronic pyeloneplrritis is an imporUmt cause of hjTxrtcnsjon m 
children and j-oung people, which may be easily overlooked, ns there 
mav be notliing suggesting a renal lesion. A retrograde pyelogram and 
catheterisation of the ureters, witli microscopical examination of the 
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Treatment. This is in the main that of high blood pressure (see 

P- 285). . , 

For intermittent claudication, the patient should be given tolazolme 
(Priscol) by moiith, beginning \rith 25 mg. t.i.d. This may afford great 
relief. Alternatively, methancsulphonates of dihydroergocomine 
(Hj^dergine) may be administered, the patient taking 3 to 8 tablets 
(0-25 mg. of the active ingredients in each) dzuly sublingually, and 1 ml. 
being injected subcutaneously one or twice a week. With improvement 
the dose may be reduced to 1 to 3 tablets a day. In addition, hot baths, 
massage and passive vascular exerdses (see p. 290) are of value. 

Pulmonary Arteriosclerosis 

{Pulmonary Atheroma. Ayma'g Diseate. Cardiaeos Negros) 

There are two main groups of cases : 1. Due to primary changes 
in the pulmonary artery and its branches. 2. The changes in the 
pulmonary artery are secondary to changes in the lungs and heart, 
such as chronic bronchitis, emphysema and mitral stenosis. The primary 
form may be due to a sypl^itic infection of the pulmonary artery, 
but there is a non-inflammatory sclerosis occurring in yoxmger people, 
the cause of which is unknown. Ayerxa’s case was secondary to long- 
standing disease of the lungs. 

The clinical picture resembles that described under Pulmonary 
Heart Disease. 

Phlebosclerosis 

Hardening of the veins may occur In association with varicose veins, 
in thrombo-angiitia obliterans, in arterio-capiUary fibrosis, and in 
betes meliitus. The pulmonary veins may be affected in mitral stenosis. 

Thrombosis of the Axillary Vein 

This may occur in healthy young adults as the result of a sudden 
strain made with the arm aud hand ; rarely it develops spontaneously. 
It may be due to pressure of the costocoracoid ligament and subclavius 
muscle when the arm is abducted. The affected arm swells and is 
cyanosed, aud dilated superficial veins appear on the arm, in the axilla 
and over the anterior part of the chest. The arm should be rested, 
elevated, and anticoagulant treatment given (see p. 191), 

High Blood Pressure 

Definition. Increased blood pressure bora any cause. 

Physiology and Pathology, The maintenance of blood pressure 
depends nxainly on two factors, the cardiac output and the peripheral 
resistance. Transitory changes in blood pressure may re^t from 
emotion, pain, exercise, angina pectoris, or a tabetic crisis. The average 
blood pressure reading between the ages of 18 and 40 is 120/80 mm. Hg. 
Later in life the pressure may rise to 140/90 mm. Hg. A diastolic 
pressure permanently over 90 mm. Hg. in a young person is likely to 
be abnormal. The pressure tends to riise in old age owing to loss of 
elasticity in the arteries. Permanent high blood pressure is often 
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benign, and severe or malignant. Benign hypertension. Here the 
onset is insidious, the blood pressure being found to be raised at a 
routine examination, vdthout the patient being avare of any sjrmptonis 
referable to it. The blood pressure reading is often variable in the early 
stages ; later it becomes permanently raised. After some years the 
patient may complain of various symptoms, such as tinnitus, headache, 
palpitations, dyspneea on exertion, giddiness, lack of concentration, 
irritability, numbness, tingling, cramp or coldness affecting the legs 
or transient visual disturbances. Severe hypertension. The severe 
symptoms often appear in the third or fourth decade. A patient vho 
has been knovm to have a high blood pressure for some years, suddenly, 
and comparatively rapidly, deteriorates. The main effect may fall on 
the heart, the kidneys, the eyes or the brain. 

On Examination: The physical signs depend upon whether the 
hypertension is benign or severe, os described below. 

Course and Complications. The course in benign hypertension is 
prolonged, often for 10 or 20 years. Death may eventually occur from 
cardiac failure, cerebral hremorrhage, or from some intercurrent disease. 
Women are less adversely affected by hj'pertension than are men. In 
severe hypertension heart failure may rapidly ensue. Hypertensive 
cerebral attacks are not uncommon. In one form, which is more prone 
to develop in patients under the age of 40, there is cerebral cedema, with 
severe headache, vomiting, drowsiness, and possibly coma. The 
retinal arterioles are constricted early in the attack. The diastolic 
pressure may rise to 160 mm. Hg. The blood nitrogen figures are 
normal, unless the kidney function has also failed. The second variety 
is more common in individuals over the age of 40, and is probably due to 
angiospasm. The patient suddenly becomes unconscious in an epilcpti* 
form ottack. Tliere may be a prcliminajy cry. This may be followed 
by coma, or there may be transient aphasia, monoplegia or hemiplegia. 

In other cases there are papillccdema, retinal lucmorrhages and 
exudates, and death ensues from cardiac or renal failure. The retinal 
changes are classified as Grade /. Narrowing of retinal arteries. Grade 
II. Narrowing of retinal arteries and nipping of veins. Grade III, 

In addition, retinal hajmorrhages and exudates. Grade I V. In addition, 
blurring of disc. Cerebral }j.Tmorrhngc is o terminal event in other 
instances. Probably about 55% of patients suffering from h}7>crtcnsion 
die from cardiac failure, 85% from cerebral htcmorrhnges or encephalo- 
pathy, and 10% from renal failure. 

Prognosis. This is difiicult to assess in any indiridual case, unless 
signs of malignant hj'pcrtension arc present. 

Treatment. In the early s>*mptomlcss stages no strict regime is 
neccss.ary. Violent exercise should not be taken. Tlic patient should 
awid over-fatigue, late hours and excess of tobacco, alcohol or food. 

No special diet is required, Ulicn sj^nploms due to h}7>ertenrion 
appear, the treatment includes analgesics such as aspirin to relieve 
hcadaclie, and the regular daily administration of tab. phenobarb. ct 
theobrom- (B.P.C.) 1 tnanc, a salt-poor diet to reduce blood pressure, 
various drugs to lower blood pressure, and in some cases a surgical 
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^ectoens obtained, sbould be carried out m unexplained oases of 

hypertension m tlus age B™“P' . ^ unilateral renal lesions, 

ro"nrrrS^dner-y "Sr-in a satisfactory faU in the 

hlood pressure. Carcinoma, adenoma, or 

2. Endocnne causes: T/ie adrma . From time 

hyperplasia of the cortex, result m salt and water retenh 

t^time in eases of pha»ehmmomdoma (see p. ' ^ 
outpouring of adrenaline and "““'Jr'"”’'",! '"‘“.‘’'P. „ ^ Cushing’s 

a paroxysmal rise of blood pre^e. P''“^Xtion of eortiro- 

disease the hypertension results from excessive p 

trophin (ACTH) stimulating the adrenal corte:^ ^.11^0 endocrine 
pressure which may occur at the menopause is probably due to 

"^Srul causes.- These include tabes dorsalis, 
insumciency. and a hall-valve tumour intermittently obstructing 
outflow from the lateral ventricles. 

4. ffi/penmccmia. 


Essential Hypertension 

(Byperpiesia) 

Definition. A condition of hypertension of unknown origto, usually 

not associated with demonstrable renal insuIRciency. ,cofl bv 

Etiology. The cause is unknown. H>'pertension can be ca . 
renal artery sclerosis, leading to renal ischemia. Action 

in an over-production of renin. It is suggested that V ^ 

results from diminished plasma volume in the alferent g 
arterioles. This is detected by stretch reflexes m the e1''™c™“ ' 

It is a proteolytic enzy-me which acts on plasma alpha-g o 
angiotensin. Angiotensin stimulates the secretion of 
the adrenal, and the hyperaldosteronism leads to hypertension, 
mentally, removal of a kidney which has heen revere isc ^ 
followed by a fall of blood pressure. The high blood 
result in any increase of general circulatory efficiency. , 
mures.- 1. Age: 30 to 50 years. 2. Sex: Femate predommat 
slightly. 8. Heredity : There is a defimte fanuhal mcidence. cardiac 
Pathology. Post-mortem examination umally J^the 

hypertrophy, the left ventricle being affected. Various 
body show arteriolosclerotic changm, especially in t e ' j^anges 

pancreas, liver and brmn. The kifeeys may show gra 
with an adherent capsule. . , ,, 5 to two 

Clinical Findings. Cases of essential h^crteiKion fa 
groups, according to the evolution of the disease , y 
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Methoserpidine (Decaserpyl) 5 or 10 mg. tab, may be given in dailv 
doses of 10 to 60 mg. ^ 

4. Elicitatioji of tlie Bezold reflex. This reflex passes from the myo- 
cardium by the vagus to the mid-brain. There is slowing of the pulse, 
fall of blood pressure and some peripheral vasodilation. The veratrum' 
alkaloids ate examples. 

Veriloid. This is an alkaloid derived from veratrum viride. The 
dose is 2 mg. 4 times a day. The effective hypotensive dose of the 
veratrum alkaloids is very close to the emetic dose. 

5. Post'ganglion sympathetic nerve or nerve endings blocking re- 
agents. 

Brelylium iosylate (Darenthin). This is put up in 200 mg. tablets. 
The dose is 200 mg. t.i.d. on the first day, increasing daily by 100 rag., 
i.e. 800 mg. t.i,d. to 600 mg. t.i.d. It may cause severe giddiness or 
sudden falls in blood pressure. The blood pressure should be taken four 
times daily, with the patient standing and lying. 

Guanetkidine (Ismeltn). This is long acting and only one daily dose 
is required. It is put up in 10 and 25 mg. tablets. The dose is increased 
by 10 rag. each week up to about GO mg. 

6. Vivgs poientialing the action of hypotensive dntgs. These include 
chlorothiazide and hydrochlorothiazide. 

7. Decarboxylase Inhibitor. Jlethyldopa inhibits the biosynthesis 
of adrenaline and noradrenaline and also of other aromatic amines. Its 
mode of action is uncertain. Methyldopa (AJdomct). A 250 mg. tab. 
may be given t.i.d., the dose being gradually increased, if required. The 
average dose is 2 tabs, t.i.d. Reactions include ps}’chic disturbances, 
dryness of mouth, diarrheea, postural hypotension, various rashes, liver 
damage, blood dyscrasias, fluid retention, drug fever, rise of blood urea, 
and in one case of mine an attack of tetany, never before experienced, 
followed the administration of one tablet. 

Potent hypotensive drugs sltould not be given with a raised blood 
pressure and renal failure. The most importwit indication for treatment 
is malignant hypertension. The blood pressure should not be lowered 
in the elderly as this may lead to minor strokes. 

Surgical treatment. Bilateral splandinicectomy may be beneficial 
in a small number of cases. In the Smithwick operation the ganglionec- 
tomy is from Th.O to I/.8. It is performed transdiapbragmatically in two 
stages. The patient should be under the age of 60. The nmin indica- 
tions are severe hypertension, a blood pressure of 200/120 mm. Hg. or 
more, which docs not improve with rest, and an absence of renal or 
myocardial disease or of generalised arteriosclerosis. Retinal clmnges 
such as exudates and harmorrhages, arc not contra-indications in them- 
selves, and in successful cases they have proved to be reversible. 
Further, the blood pressure should not be fixed, i.e. it sliould approximate 
to normal during sleep, under light PentothaJ Indium anastlicsia, or with 
continuous caudal anicsthesia j the latter appears to be o more rtliahic 
test. Thus the resting pressure before opexabon may be 20O/1SO, with 
Pcntothal Sodium 190/125, with caudal anresthesia 140/90, and after 
sympatlicclomy 180/90. After the operation there may be n teraporaiy 
postural h>T)otension and postural tachycardia. The blood prwure is 
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operation. The sodium content of various articles of food is given 
on p. 67S. The following articles should be avoided : Cheese, bacon, 
ham, meat pies, sausages, tinned meats, tinned soups and tinned fish, 
chocolate, ice cream, soups, rennet, Oxo, Bovril, baking powder, sodium 
bicarbonate, bottled sauces, pickles, and mayonnaise. Flavourinp 
which may be taken include vinegar, herbs, bay leaves, pepper, garlic, 
curry, onions, lemon, mustard, salt-free Marmite, parsley, sage, ginger, 
nutmeg, and cloves. Wine may be used in cooking. In many cases, 
if a patient will keep steadfastly to a low salt diet, the symptoms of 
hypertension, provided they are not of the malignant variety, can be 
relieved, the blood pressure lowered and the health much improved. 
Hypotendve drugs. These act in various ways. 

1. Ganglion blocking reagents, “nie methonium salts produce their 
effect by blocking the transmission of impulses at autonomic nerve 
ganglia. The blockage of the sympathetic ganglia lowers the blood 
pressure, but the parasympathetic ganglia are also affected, which may 
result in dryness of the mouth, blurred vision, constipation, impotence, 
retention of urine, ete^ 

Uexamethonium bromide (Vegolysen) may be given by injection or 
orally, best combined with reserpine. It is preferable only to give it by 
injection. The patient should in bed and under medical observation 
in the early stages of treatment. The initial dose for intramuscular or 
subcutaneous injection is 12-5 to 25 mg. On the next day this dose can 
be repeated every 8 hours, on the third day every 6 hours, and on the 
fourth day every 4 hours, the dose being gradually increased until 
about 500 mg. ate given in divided doses daily. The drug is put up in 
1% 2‘5%, 10% and 80% solutions for injection. 

Peniapyrrolidinium bilarirate (Ansolysen) is perhaps preferable to 
h^melhonium. It is put up in 10 mg. and 40 mg. tablets. The 
initial dose is 10 mg., increased daily by 10 to 20 mg. The amount 
required is usually between 20 to 100 mg. a day, but in some cases as 
much as 700 mg. a day may be given. It should be dissolved in water 
and taken half an hour before meals. It may give rise to postural hypo- 
tension, paralytic ileus, difficulty in micturition, dryness of the mouth, 
or weakness of ocular accommodation. 

2. Action on centres in brain and on peripheral vessels. Hydrallazine 
(Apresoline) acts centrally. It is given by mouth in doses of 25 mg. 
every 4 to 6 hours. It is not advisable to give this drug in cases of 
severe hj-pertension. 

The blood flow through the kidney is increased and the diastolic 
pressure is affected more than the ^rstolic. Side effects include tachycar- 
dia, fever, and a rash. 

8. Action on thalamic centres. Tlie tissues are depleted of 5 -hydro- 
xjr'trj’ptamine and of noradrenaKne, but this may be due to a peripheral 
effect depleting the body stores. 

Itauicoljia serpentina. The purified alkaloid reserpine (Serpasil) 
is put up in 0'25 mg. tablets. This is given 3 to 4 times a day at the 
beginning of treatment, and reduced to a maintenance dose of about 
0-5 mg. a day, Reserpine may cause depression and fluid retention. 
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lowered permanently in about 15% of cases, but the patient is often 
symptomatically better although the blood pressure remains raised. 

Low Blood Pressure 
{Ilypopiesis. SuhUnsion) 

Definition. Diminished blood pressure from any cause. 

Etiology. Low blood pressure may be physiological and unasso* 
ciated with any symptoms of ill health. It may be postural, due to a 
failure of the blood pressure regulating mechanism, as is seen in soldiers 
on parade standing for long periods at attention, or when patients take 
hypotensive drugs. Secondary hypotension may be met with in wasting 
diseases, chronic infections and hypothyroidism. It may be due to 
Addison’s or Simmonds’ disease, to hj'perinsulinism, shock, hemorrhage, 
coronary occlusion, neurocirculatory asthenia or to a 
carotid sinus. 

Pathology. The low blood tension is usually due to capillarj’ 
dilatation, and in some cases the blood is pooled in the splanchnic area. 

Clinical Findings. A low blood pressure may be an acute and 
temporary state, which shows itself by fainting and loss of consciousness. 
In other cases it is persistent, the patient complaining of lassitude, 
insomnia, headache and giddiness. In some cases there are no 
symptoms, as 8% of over 2,000 fit air pilots in England were found to 
be hypotensive. 

On Examinaiion : The blood pressure in an adult is considered to be 
low if the systolic reading is below 110 mm. Hg. 

Treatment. The blood pressure can be raised very temporarily 
by a subcutaneous injection of inject, adrenaline (B.P.) 1 in 1,000, 8 
to 15 m. (0*5 to 1 ml.). Ephedrine sulphate tablets, J gr. (45 mg.}, may 
be given by mouth, t.d.s, or amphetamine sulphate 10 to 20 mg. daily 
in the morning. A well-fitting abdominal binder may be helpful. 

For ansmia, iron or liver extract should be given according to the 
type of anemia present. Any of the associated conditions mentioned 
above require their special treatment. 

Thrombo-angiitis Obliterans 

[Thrombotic phUbo-artcrilis. Buerger^ t Disease. Von TFinttcarter’s 
Disease, Die Hebraische Krarikheit) 

Definition. A disease characterised by thrombosis of portions of 
artenes and veins in the extremities, with an inflammatory reaction 
around the allected vessds. 

Etiology. The cause is unknown. Predisposing causes: 1. Age : 25 to 
50. 2. Sex: Chiefly males. S. Heavy cigarette smoking. 4. Hace: 
Chlefl}' Jews. 

Pathology. Thrombosis occurs segmentally in the larger arteries of 
the legs and in the superficial veins. There is some organisation of the 
clot, and an inflammatory reaction around the vessels with fibrous tissue 
formation, which may also involve the nerves. 

Clini cal Findings- The patient is usually a male between the ages 
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of 25 and 50 years. The onset often occurs in cold weather, with 
numbness, coldness, or pain in the foot or leg, induced by walking 
and relieved by rest. Later, the pain becomes more severe and occurs 
apart from exertion (rest pain). This indicates that the arterial blood 
supply and collateral circulation are grossly impaired and insulRcicnt 
for the nutritional needs of the skin. After a year or so the other leg is 
affected and later it may spread to the fingers and hands. Sleep may 
become impossible owing to pain, which is intensified when the leg is 
elevated. Painful spots may also be noticed which are due to superficial 
venous thrombosis. 


On Examination : In a developed case the leg is red and shiny 
when dependent, and pale on elevation or on lying down j no pulsation 
can be felt in the dorsalis pedis or posterior tibial artery. The foot or 
leg feels cold and the skin temperature is lower than that of the unaffected 
leg. With an oseilloraeter accurate readings can be obtained of the 
difference in the blood pressure in the two legs ; the cuff can be placed 
above the knee and ankle. Thrombosed superficial veins may be seen 
and felt, their site varying from time to time. Tiiere may be small 
blisters containing bloodstained fluid on the toes, ulcers often form under 
the big toe nail, and oedema of the fool, or actual gangrene of the toes 
may ensue. There is no muscular wasting and no sensory changes are 
present. The determination of the skin temperature and the response 
to heat or to a spinal ancesthetic are of great importance in deciding llie 
amount of vasoconstriction whicli can be overcome by s>Tnpathcctomy, 
They are an index of the amount of muscular tissue as compared with 
fibrous tissue in the arteries. Alternatively they may indicate the degree 
to wliich thecirculation is increased owing to vasodilatation of the healthy 


vessels. The blanket method is a convenient way of performing the test. 
The patient lies naked, except for a loin cloth, in a room with a constant 
temperature of 78* F. (25-5* C.) for an hour. The sldn temperature is 
then taken, with a special mercury thermometer or a thermocouple 
connected with a delicate galvanometer, at the following points : Sfoulh, 
axilla elbow, wTist, interdigital spaces, tips of digits, groin, knee, ankle, 
interdisital spaces, tips of digits (on both sides of the body). The patient 
is then mapped, except for his face, in n warmed hgbt rubber sheet, 
and covered by three blankets. After one hour he skin temperatures 
ate again taken at the same points and the results ate recorded on a 
graph. Normally, or if there is litUe vasospasm, the second graph « 
flmost a straight line, at or slightly Wow the mouth temperature level. 
When a limb has arterial obstruction the skin tempemture is some 
degrees Io4er than that of a normal limb, and, on raising tl.e temperature 
arfund the body the rise in 

the capacity or the supcrfiei^ ^ssds to dda^^^^^ Jfe JunM from 

Differential The „durteriti« oWi- 

Rajmaud’s disease, erythromelalgi » nneun'sm. neuritis flat 

terans, thrombo-phlcbiUs ^ is no dciK-nd<r«t 

foot and rheumatism. I" , puke k present. In 

rubor, no '’cnous llffombosis, n l claudication, no gangrene, 

crythromclalgia there is no phlebitis, no 


Btiotojnrs 
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Clinical Findings. Recurrent attacks of phlebitis occur usually in 
the legs. The patient may have symptoms suggesting tluombosis in 
the lungs, the abdomen, the heart or the brain. Thus he may be 
attacked with acute pain in the chest, and cough up some rusty sputum, 
or he may have severe abdominal pain, or cardiac pain or symptoms of 
a cerebral thrombosis. The temperature is usually elevated with each 
recurrence of thrombosis, and the blood shows a leucocytosis. 

Prognosis. This is usually favourable, even when thrombosis 
occurs in internal organs, although there is a tendency to recurrence. 

Treatment. The patient must be kept in bed. Plenty of fluids 
should be taken by mouth, and a course of anticoagulants given (see 
p, 191). Subsequently the teeth should be X-rayed and any septic 
focus eradicated. 


Takayasu*s Arferiophagy 
{Pulseless Disease) 

This is essentially a generalised disease in which the aorta especially 
and its branches undergo obliterative arteritis with intra-arterial throm- 
bosis. It affects chiefly young women. In the early stages the pulses 
are not affected, but the sedimentation rate of the red cells is increased 
and the disease may be mistaken for systemic lupus erythematosus. 
Murmurs, if listened for, are usually heard over the carotids or obdominal 
aorta, wluch should differentiate. 

Rater, tliere is absence of arterial pulsation in tlic arms, and at times 
in the carotid and superficial temporal arteries. There ma)' also be 
retinal vascular clinnges and attacks of syncope. In some cases tlierc is 
intermittent claudication with absence of arterial pulsation in the legs. 
The disease is usually fatal unless diagnosed early before tlie pulseless 
stage, wlien anticoagulant and/or corticosteroid treatment may arrest 
its progress. 


Grythromelalgla 
{Wexr MiicheWs Disease) 

Definition. A disease characterised by redness, heat and pain of 
tlie extremities, especially the feet, which are worse wlien they are 
dependent. 

Etiology. The cause is unknown. It may be associated with 
exposure to cold and wet, or with much walking. 

Pathology. The vascular changes moy be due to a disorder of the 
sympathetic ncrv'ous system. 

Clinical Findings. The patient is usually an adult woman between 
the ages of 80 and 50. She first notices pain in the soles of the feet after 
standing or walking. The pain is of a burning character and later may 
be very severe, occurring also in bed (rest pain) when the fwt are hot. 
It is usually worse in the summer, but there Is no claudication. 

On Examinaiion : One or both feet are red, and the lower half of the 
leg may also be affected. The foot feels hot. Pain is experienced 
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the arteries pulsate normally, and the limb does not blanch markedl} 
on elevation. In arteriosclerotic endarteritis calcification of the 
arteries can be felt, or seen \rith the X-rays, there is no migrating 
phlebitis, and the age inddence is tisually later. In thrombo-phlcbitis 
migrans there is no claudication and no arterial obliteration. It is 
possible, however, that some cases are early stag» of thrombo-angiitis 
obliterans. Many cases are diagnosed in the initial stages as fiat foot 
or rheumatism, and so much valuable time is lost. 

Coxirse and Complications. The course is usually prolonged for 
10 years or longer; there is a tendency for the disease to spread from 
limb to limb, but pulsation may return in the affected artery. Throm- 
bosis may occur in the mesenteric, cerebral, renal or coronary arteries. 
Acute fulmination may occur with oedema and gangrene of the limb. 

Prognosis. This is unfavourable; death is usually due to an 
intercurrent disease. 

Treatment, At the onset the patient should be kept in bed and 
smoking forbidden. Any septic focus should be treated. Local treat- 
ment consists in passive movements to tbe leg. It is raised to produce 
blanching for 3 minutes, and then himg over the edge of the bed to effect 
tubefaction for 5 minutes, and finally it is kept horizontal for another 
5 minutes. This exercise is repeated several times daily. For rest pains 
the leg should be kept below tbe horizontal, and relief obtained by 
hanging it down over the side of the bed. Heat intensifies rest pains. 
Vasodilator drugs may be tried, such as nicotinic acid tab. 50 mg., in 
daily doses sufficient to produce flushing and tingling of the face, neck, 
back or hands. .\s much as 500 mg. a day in divided doses may he 
needed. Tolazoline (Priscol) tab. 25 mg. or aminopbylline (Cardophylin) 
tab. 0*1 G. may be taken by mouth 4 times daily. Intravenous hyper- 
tonic saline injections are successful in some cases, 300 ml. of 8% XcCl 
solution being injected intravenously every other day. As an alternative 
to tlus the patient may drink daily 3 to 4 quarts (3*6 to 4-5 litres) of 
water cont^umng 10 G. of table salt to 1 quart (1-2 litre). JIuscle 
extracts have proved beneficial in the treatment of some cases, a prepara- 
tion such as Camacton being tised, 1 to 2 mL are injected intramuscu- 
larly three times a day for several months. The beneficial results of such 
treatment can be seen by the skin temperature curve in Fig- 19. Anti- 
coagulants (see p. 191) may be used for an acute thrombotic episode. 
Tolbutamide in doses of 0-5 G. tab. t.i,d. with food has been found to 
relieve p^, cedema and inflammation in some cases. Surgical treat- 
ment consists in lumbar s^inpalhectomy with bilateral removal of the 
2nd to 4th L. ganglia. The operation will only remove spasm, and 
should therefore only be employed if the skin temperature tests indicate 
that the vessels are still capable of dilatation. In cases of gangrene or 
pain unrelieved by other methods, amputation alone can afford relief. 

Thromho-phlcWtls Migrans 

Definition. Phlebitis of the superficial veins, recurring in different 
sites and often accompanied or followed by venous thrombosis in 
internal organs. 
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may occur in the fingers, toes, ears or nose. The affected parts may 
sweat and sensation may be blunts. 

Differential Diagnosis. It is not uncommon in women for one or 
more fingers to become suddenly white and “ dead,” usually when there 
is a slight fall in the tenip^ature. Such a condition rarely, if ever, leads 
to Kaynaud’s disease. The criteria for making a diagnosis of Eaynaud’s 
disease are episodes of bilateral peripheral vasospasm produced by cold 
or emotion, usually without gangrene or with only minimal grades of 
cutaneous gangrene. It is not secondary to a priman’ disease such as 
arteriosclerosis, thrombo-angiitis obliterans, cervical rib or ncr\'ous 
disease, and the condition has persisted for 2 years or longer. Sccondarj’ 
Raynaud's phenomenon may be associated with a variety of causes, 
which include local trauma, vibration from pneumatic drills, ergot 
poisoning, collagen diseases such as sj’stemic lupus erythematosus and 
dermatomyositis, thrombo-angiitis obliterans, arteriosclerosis, cold 
htemagglutination, polycythamia, etc. 

Course and Complications. The course is usually progressive for a 
time. Trophic changes which may develop in severe cases include 
sclerodactyly, ridging of the nails, blister formation, and small local 
areas of gangrene in the finger tips. More extensive gangrene is 
uncommon. 

Prognosis, This is variable, but the condition may disappear after 
several years. 

Treatment. Prophylactic. In the secondary Raynaud’s phenomenon 
due to pneumatic drills the workers should have their hands protected 
by sorbo shock absorbing pads placed in the palms of their gauntlets. 
The use of gloves or rubber pads interferes with the accurate control of 
more delicate instruments. In view of the Jong incubation period, it 
has been suggested that no one should be employed in this type of work 
for longer than 9 months. 

Curative. The extremities should be protected from cold. A warm 
climate is very beneficial. Smoking is forbidden, Plicno.xj'bcnzaminc 
(Dibcnylene) may afford relief in doses of 10 mg, caps,, one at iiiglit for a 
week. Then one morning and evening for a week. Tlic daily dose may 
now be increased by 10 mg. at weekly intcn’ols up to 300 mg. n day 
proriding postural faintness docs not occur. It should not be given to 
patients with cardiac disease or subject to faints, or to those who have 
liad a sympathectomy. jSInss.ngc and electrical treatment with galvanism 
or high frequency should be tried. In severe cases affecting the lotvcr 
limbs, the operation of lumbar sjTnpalhcclomy may afford a cure if tjic 
vessels are still cajiabic of dilatation, tlic upper limbs arc 

affected the results of excision of the .stellate ganglion, in wliich jjost- 
ganglionic fibres arc divided, arc not so good ns in lumbar sympathec- 
tomy in which pre-ganglionic fibres only arc divided. A pre-gnnghonic 
s> 7 npathcctomy, in whiclj the sympathetic trunk is tlividw! Ik-Iow the 
third thoracic ganglion, and the second and third thoracic somatic 
nerves arc dirided at the vertebral foramina, is preferable therefore to 
stellate gangUoncctomy, and avoids the development of a Ifornrrs 
syndrome. 
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when the surface temperature reaches 93* F4 (84* C.). There is no 
cedema and no gangrene. The foot does not become much more red 
when dependent, nor does it blanch considerably on elevation. The 
arterial pulsation and sensation are normal. 

Differential Diagnosis. Erythromelalgia must be differentiated 
from Raynaud’s disease, and painful rubor associated wth thrombo- 
angiitis obliterans and arteriosclerosis affecting the extremities. The 
differential diagnosis is considered on p. 289. 

Course and Complications. The disease is usually progressive, but 
complications are rare. Both hands and feet may eventually be affected. 

Prognosis. The chance of spontaneous cure is remote and the disease 
usually persists for many years. 

Treatment. Early and prolonged rest is of the greatest importance. 
Relief has been obtained by methj’sergide (Beseril) 2 mg. tab. t,d.s. 
Tills has an anti-serotonin action, but no evidence has been produced of 
the over-production of serotonin in this disease. 


Raynaud’s Disease 

Definition. Raynaud's disease is a primary or idiopathic condition 
characterised by paroxysmal vasoconstriction of the arteries of the 
fingers, toes, ears or nose, which results in pallor or cyanosis, with or 
without local gangrene. These clinical conges ere known as the 
Raynaud phenomenon. 

Secondary Raynaud’s phenomenon ts also met with. In this sin^ar 
clinical manlfeslations are present, but they are secondary to trauma, 
to drugs, or to organic disease affecting the arteries. The causes are 
referred to below under the heading of ” differential diagnosis.” 

EUology. Predisposing causes : 1. There is a familial incidence. 
2. Sex : Females predominate, 8. Age j Usually between 20 and 40 
years. Exciting causes : Exposure to cold and emotional disturbances, 
chUdhirth. and the menopause. 

Pathology. In the early stages no changes are found in the digital 
arteries, later there may be thrombotic occlusion. There are two 
theories as to the pathogenesis, (a) the vasoconstriction is due to 
sympathetic nerve stimuli ; (6) the arteries are locally unduly susceptible 
to cold. 

Clinical Findings. The patient is usually a female between the ages 
of 10 and 80 years, although many cases have been rccoided in males. 
In a mild case (local syncope) the fingers and toes become suddenly 
pale and dead, and on warming them they ache or throb. The spasm 
spreads upwards from the tijw of the fingers and toes. In a moderately 
severe case (local asphi-xia) the patient complains of a tingling sensation 
in the Imnds when thej* arc col4 and she may drop wimt she is holding. 
If the while finger is immersed in warm water it goes blue. One or more 
fingers go quite blue or black and there is severe pain. The position of 
the liands docs not influence the colour of the fingers in the attacks. 
The ears or nose may be similarly affected. In a severe case (local 
gangrene) the pain is almost unbearable, and gangrene, with sloughing. 
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made for septic foci, in such sites as the teeth, tonsils, antra, sinuses, 
intestines, kidneys, bladder and genital organs. Any such focus should' 
be adepuately treated. The protein cutaneous tests should also be 
performed. The effect of different diets should be determined, elimina- 
ting such articles as milk, eggs, or fish. 

Milroy's Disease 

{Primary Lymphcedema of ike Leg. Non-filarial Elcpkantlasis) 

Definition. A disease which is often familial, characterised by swell* 
ing of the legs, arms or face. 

Etiology. The cause is not known. It is more common in women 
than in men, and may be noted shortly after birth or not be apparent 
until after the age of puberty. 

Pathology. There is thickening of the skin and subcutaneous 
tissues. Infection may occur associated with lymphostasis. 

Clinical Findings. The patient may say that other members of her 
family are similarly affected. She complains of heaviness and swelling 
of the feet and legs. Only one limb may be affected. It is uncommon 
for the arms or face to be involved. 

On Examination : The affected limb is usually pale, swollen and pits 
slightly on pressure. Lymphangiography shows lymphatic deformity. 

Di/Yercntial Diagnosis. Other causes of swelling of the extremities 
must be excluded, such as diseases of the heart or kidneys, varicose veins, 
obesity, intra-abdominal venous obstruction or lymphatic obstruction 
due to filarial elephantiasis (see p. 774). 

Course and Complications. The course is progressive, but it may be 
interrupted by acute attacks of pain in the limbs accompanied by 
fever. 

Prognosis. The disease is not fatal. 

Treatment. The legs should be bandaged from the feet upwards 
to prevent the swelling from increasing. Kondoldon's operation is 
sometimes performed with satisfoctory results. Strips of cedematous 
skin, subcutaneous tissue and deep fascia arc removed from both sides 
of the leg, from the upper end of the thigh to the ankle, with an inter ral 
of about^a inches on (7*5 cm.) each side of the knee. Alternatively the 
cedematous subcutaneous tissues and deep fascia arc removed and the 
underljdng muscles covered witli n skin graft. Satisfnctoiy results arc 
obtained in about 70% of cases. 
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Anglo-ncttrotic (Edema 
(Quinci**’* Disease) 

Definition. A condition characterised by paroxj'smal attacks of 
cedematous s^velling of the skin» subcutaneous tissues or mucous 
membranes. ,< • 

Etiology. The cause is not knoTni. It may be an allergic mani- 
festation or a vaso-motor disturbance. It may occur as an allergic 
reaction to penicillin. 

Pathology. The oedema may result from the local effect of histamine 
on capillaries. 

Clinical Findings. The patient is usually a young adult of either 
sex, and a historj’ is sometimes obtained of similar attacks in other 
members of the Camll)'. The most serious form, with cedema of the 
glottis, is often hereditarj’. He complains of localised swellings appear- 
ing suddenly in the face, lips, ej'elids, mouth, hands or elsewhere. An 
urticarial rash may develop simultaneonsly. The eyelids or Ups may 
swell and become very tense and painfuL Thus the eyes may be 
completely closed. Similar swellings may develop in the tongue or 
larynx causing urgent dyspnoea. The mucous membrane of the 
aUmentary tract may be affected, the patient complaining of acute 
abdominaJ pain with vomiting or ^arrhcea. 

On Ezcmtnci jon : The appearance of the patient may be completely 
altered during the attacks owing to the swelling. The cutaneous swell- 
togs pit slightly on pressure, the skin is generally white, but may be a 
little pink. 

Dlfferentlzd Diagnosis. Other varieties of cedezna, such as that 
produced by disease of the heart or kidneys, must be excluded. The 
abdominal variety is suggestive of an acute abdominal lesion, but there 
is no fever and a history of previous attacks affecting the skin may 
afford the clue to the diagnosis. A few cases of spontaneous periodic 
adana have been described, characterised by retention of fluid in the 
skeletal muscles, and possibly in the cardiac muscle and the lungs, a 
feeling of heaviness in the limbs and tightness of the skin, swelling of the 
limbs, weakness and dj'spnoKU The urinary aldosterone excretion is 
increased. 

Course and Complicalloixs. Recurrent attacks are to be expected. 
Ilxcmoglobinuria may be a complication. 

Prxignosls. The patient often outgrows the attacks. Death may 
ensue from ofdema of the glottis. 

Trealment, During the citade : An injection of 8 to 15 m. (0-5 to 
1 ml.) of inject, adrenaline (B.P.) 1 in 1,000 should be given subcuta- 
neously. AnUhistamine drugs, such os Thephorin tab. 25 mg., or 
PjTibCTXiamine 50 mg., may be taken by mouth, two or three daily. 
In severe cases prednisone may be given by mouth, beginning with 
40 mg. a day, in dirided doses, and redudng graduallv to 5 or 10 mg. 
daily. \Yilh erdema of the glottis a oebuliser containing neb. isoprenal. 
(B.P.C.) should be used- Tradicostomy or intubation of the larj-nx may 
be neccssarj' to save life. Brfcxvm the cUadta : A search should be 



ANATOMY AND PHYSIOLOGY S9- 

T ™ “Ud-'me and end m arbonsalions in grey matter from 
nl^e nuclS'””*’ connects with the dendrites of the motor cranial 

On tracing the corticospinal tract still lower, there is, at the level of 
the lower part of the medulla oblongata, a decussation (decussation of 
the pyramids) affecting 90% of the fibres. The fibres after decussation 
ate known as the lateral corticospinal (crossed pyramidal) tract, and they 



run down the spinal medulla (cord) in Uic lateral regions (see Fig. 21). 
The 10% of fibres which have not decussated form the anterior cortico- 
spinal (direct pyramidal) tract and pass down the anterior part of the 
spinal medulla (cord) near the median fissure ns for as the lower cenneal 
or mid-thoracic region (sec Fig. 21). Hie fibres of the lateral cortico- 
spinal tract are connected with posterior horn cells, and then by a second 
relay with the motor cells in the anterior horn of Uie grc>* matter of the 
spinal medulla (cord). These arc the cells of origin of the lower motor 
neurones, from whicli nerve fibres proceed direct to Uie shelelal muscles. 



CHAPTER IV 

THE NERVOUS SYSTEM 

Introductory. Every patient who is suspected to be suffering from 
a disorder of the nervoiis system should be examined in accordance with 
a definite plan, as detailed later (see p. 302). An elementary knowledge 
of the anatomy and physiology of the nervous system is essential. 

Anatomy and Physiology 

The Motor Path from the Cerebral Cortex to the Musdes. Voluntarj’ 
muscular movements are initiated by impulses arising in the cerebral 
cortex, and passing to the mid-brain, pons, medulla oblongata and 
spinal medulla (cord). From these lower levels fresh fibres arise and pass 
direct to the muscles concerned. It is believed that there are three 
relaj’s of fibres between the cerebral cortex and the m\iscles, as described 
below. The motor cortical area lies in the frontal lobe of the brain on 
each side just anterior to the central sulcus (fissure of Rolando), see 
Fig. 83. The motor fibres converge and pass through the genu and 
anterior two-thirds of the posterior limb of the internal capsule of the 
brain. This is the portion of white matter which lies ^tween the 
thalamus and the lentiform nucleus. It will be noticed (see Fig. 20) 
that in the convergent movement the fibres for the leg cross those of the 
arm and come to lie posteriorly, whereas the face fibres also cross the 
arm ones to become anterior, the arm fibres being situated centrally. 
The order of fibres in the internal capsule is therefore, from before 
backwaids, face, arm, leg. 

The upper motor neurones consist of the corticospinal and corti- 
conuclear fibres (the pj'ramidal tract). They emerge from the internal 
capsule and run through the Tnid-hrmu, pons and medulla oblongata, 
near the ventral surface, in a bimdle called the pyramid. Certain 
cranial motor nerves have thrir cells of origin in tlus part of the brain. 
Thus the nucleus of the III nerve lies at the level of the superior colliculi 
(corpora quadrigemina) (see Fig. 37), and that of the IV neive in the 
region of the inferior colIicuH (corpora quadrigemina) (see Fig. 3S). 
The motor nucleus of the V nerve is in the middle of the pons, and the 
and ^^I nuclei in the lower part of the pons. The IX. X, XI and XII 
nuclei are in the medulla oblongata (sec Fig. 43). It will be noticed that 
with the exception of the III and IV nerves, the cranial nerves pass to 
the same side of the body as that on which their nuclei are situated. 
Decussation of certain fibres occurs with the III nerve and total decussa- 
tion in the case of the IV* nerve, so that the nucleus of the IV^ nerve 
situated on the right side of the bnun supplies the left superior oblique 
muscle, and vicf versa. There is a bibteral cortical innervation for all 
the cranial nerves except the XII and the part of the VTI nerve which 
supplies the lower part of the face. As the upper neurones pass down 
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i. The StrialonAral Tract. (The large-ceUed pallidal system.) 
ihe fibres anse in the globus pallidas of the lentiform nucleus and run 
to the red nucleus on the same side of the brain. The impulses are 
concerned "with emotional and associated movements. 

5. The SmalMled Neosiriate Stjstm. Fibres pass from the 
caudate nucleus and the putamen of the lentiform nucleus to the globus 
paUidus. They exert an inhibitory influence over the motor impulses 
arising in the large-celled pallidal system. 

6. The Rtihrospinal Traci. The fibres arise in the red nucleus, 
■wliich is situated in the mid-brain at the level of the superior colliculi. 
The fibres immediately decussate and pass doivn the opposite side 
through the pons and medulla oblongata and antero-Iateral part of 
the spinal medulla (cord) to end around anterior horn cells. Tliey 
convey impulses for group movements (see Fig. 34). 

Upper Motor Neurone Lesions. Irritative lesions cause convulsive 
movements of the voluntary muscles. 

Paralytic lesions result in paralysis of voluntary movement with 
spasticity, increase of deep reflexes, ankle and patellar clonus, and an 
extensor plantar response. The electrical reactions are normal, and 
wasting is slight, ^Vhen the tipper motor neurones arising in the 
cerebral cortex are put out of action, the extrapyramida! motor tracts 
arising in the basal ganglia may show symptoms of uncontrolled acti vity, 
which are known as “release” symptoms. Various involuntary 
movements then ensue, such as are seen clinically in athetosis following 
a hemiplegia. 

Extrapyramida] Motor Neurone Lesions. Lesions of the large- 
celled pallidal system (globus pollldus), such os occur in paralysis 
agitans and progressive lenticular degeneration, cause hypertonus of 
nmscles, tremors and disturbance of automatic movements, ies/ous 
of the smali-celled neostriatc system produce athetoid or choreic move- 
ments. Ixjwer motor neurone lesions result in weakness of muscles, 
wasting, hypotonus, absence of the deep reflexes and a reaction of 
degeneration. 

The Sensory Path from the Periphery to the Brain. I. The S/una/ 
Nerves. In the spinal znotornervcsabout40% of the fibres arc afferent, 
conveying sensations which are known as proprioceptive or kinrcsthetic, 
from the muscles, tendons, joints and periosteum. Their cells of origin 
are situated in the spinal ganglia (dorsal root ganglia). The spinal 
sensory nerves convey impulses of pain, touch and temperature from the 
skin. These are called exteroceptive impulses. Entcroceptive impulses 
pass* from the viscera by various spina! nci^'c roots, and connect with 
cells in the lateral horn of the grey matter of Ihe spinal medulla (cord). 

The following impulses enter the spinal medulla by various dotsnl root 
fibres (sec Fig. 22). 1. Touch (deep cutaneous), and discrimination of 
tlic points of a compass. 2. Jfusclc sense, as evidenced by judfpng the 
differences in weight j stcreognosis or judging the nature of objects by 
feelin^r them ; deep pressure pain ; tendon sense ; joint 5cn« ; bone 
^dbratlon sense, and the knowledge of the position of the hmb m space. 

3. and 4. Musdc tonus, equilibrium and co-onlinaUon. u. Cutaneous 
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The upper motor neurones in the anterior corticospinal tracts cross the 
mid-line in the anterior -white commissure of the cord and tenninate 
around posterior horn cells. They arc connected by a second relay with 
anterior horn cells. There are thus three relays between the cerebral 
cortex and the muscles, Uic upper motor neurones, the intermediate 
neurones, and the lower motor neurones. 



The Extrapyramidal Motor Tracts. These tracts convey involuntary 
ra-itor impulses from various ganglia in the brain to intermediate relay 
stations, or to the anterior horn cells of the cord. They arc concerned 
srilh automatic actions and arc an older motor sj-stem than is the 
corticospinal one. Tlicy function in infants before the corticospinal 
s\“stcm is capable of so doing. Tlic most important of these tracts are 

1. The Vesiibulorpinal TracL Hie fibres arise in the laleml 
vestibular nucleus of the VIII nerve (Deiters* nucleus) in the lower 
part of the pons and run down the antcro-lalcral part of the medulla ob- 
Icngala and cord to end around anterior horn cells on the same side of 
t!>c cord (see Tig. 3 1). 

2. The Teeiospijial Tract, This tract arises In the mid-brain at tlie 
Irvcl of the superior colliculi, and, after crossing in the median raphe 
it pasv-j down the cord in the venlml aspect of the medial longitudinal 
bundle to end around anterior hom cells. It conveys impulses to the 
voluntary niuteles (eye protection movements) as tire result of stimuli 
fmrrj the eyes which liave passed to the calcarine sulcus end thence to 
tli' ir«}p*uicr colliculi (see Tig. ST). 

S. The CfrtleUyntVral Trai. The fibres arijc in a rrreljcllar hemi* 
ip'iwr, and pass by Use superior cerebellar peduncle to llie ted nuclrtjs 
of Ij.e opjyrtite side («ce Ftg. 81), 
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fibres from the upper thoracic and cervical nerves. A second relay of 
fibres no^v begins which decussates (decussation of the lemnisci) and then 
ascends the pons and mid-brain as the medial lemniscus to the ventral 
nucleus of the thalamus. From the thalamus some impulses pass by a 
third relay to the sensoiy cerebral cortex in the postcentral gyrus. 
Other fibres pass from the gracile and cuneate nuclei to the cerebellum 
by the arcuate fibres which run into the inferior cerebellar peduncle 
(see Fig. 34). 

Impulses 8 and 4. Musde tonus sensations and impulses for main- 
taining equilibrium relay first in the dorsal nucleus near the posterior 



Fibres in Posterior Ilool— 

] & 2. KinocstheUc. 
a & 4. Equilibrium. 

6 & 0. Pain : Ternperoture and some touch Bensauoni. 


horn of crey mutter. The second relay of fibres convey the impute 
either to the posterior spinocerebellar tract on the same side, or croM toe 
mid-lino in the grey or the anterior while commissure to the 
sninocercbcUar tract on the otiicr side. The posterior spinoMrebellar 
toct conveys tlic impulses to the cerebeilum on (he same side hj toe 

st^r «reieSr“^eLf . on the sLe side as that on which toe 
impulses entered tlie spinal medulla (cord). 
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[e) Joint sense. 

(/) Vibration sense. 

{g) Pain, temperature and light touch. 
{h) Subjective sensation. 

Tbe Reflexes, (a) Superjinal. 

1. Conjunctival (V). 

2. Palatal (IX and X). 

3. Pharyngeal (IX). 

4. Epigastric (Th. 7-9). 

5. Abdominal (Th. 9-12). 

6. Cremasteric (L 1 and 2). 

7. Plantar (S 1 and 2). 


(6) Deep. 

1. Pupil (n and HI). 

2. Jaw jerk (V). 

3. Biceps (C 5 and 0). 

4. Triceps (C 6 and 7). 

5. Supinator (C 7 and 8). 

6 Knee-jerk and clonus (L 2-4). 

7. Ankle-jerk and clonus (S 1 and 2). 


(c) Visceral. 

1. The bladder. 

2. The rectum. 

Co-ordinaUon. (a) Tbe upper limbs.. 

{b) The lower limbs. 

Trophic Changes, (a) Skin. 

(b) Bones and joints. 


Gait. 

Electrical Reactions. 

Electromyography. 

Lumbar Puncture. 

Myelography. 

Ventriculography. 

Encephalography. 

Angiography. 

Electro-Encephalography. 

Site of Lesion. Tlie 

.r^:n1arrr.rsuTp“^^^^^^^ 
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Impulses 5 and 0. Sensations of pain and temperature enter the 
spinal medulla (cord) by the dorsal root and relay in the substantia 
gelatinosa. The second relay' conveys the impulses to the opposite 
side of the spinal medulla (cord) through the anterior -white commissure 
and they then ascend in the lateral part of the spinothalamic tract. This 
joins the medial lemniscus and runs to the ventral nucleus of the thala- 
mus. Some of the impulses are then carried by a third relay to the 
sensory part of the cerebral cortex (the postcentral gyrus, the superior 
parietal lobule, the supramar^nal and angular gyri), and others pass to 
the medial thalamic nudeus where they give rise to sensations of pleasure 
and pain. The fibres convejdng the highly localised sense of touch also 
relay in the substantia gelatinosa. The second relay crosses the mid-line 
in the anterior white commissure and ascends in tlie anterior part of the 
spinothalamic tract. These fibres join the medial lemniscus, and 
terminate in the thalamus. A final relay conveys the impulses to the 
sensory part of the cerebral cortex. 

The Cranial Nen'es (see p. 381). The sensory fibres from the V, 

IX and X nerves also join the lemniscus. 

The Cerebellar Connections (see p. 375). 

Nervous Disease Case Sheet 

Name. i^e. Sex. M.S.W. 

Family history of nervous diseases, 

Previoxis history. 

History of present illness. Date of onset. 

Mode of onset. 

General condition. Pulse. Temperature. 

Respirations. Urine. Blood (c^ count and W.R,). Cerebration. 

Speech. 

Cranial Nerves, I. 

H. 

in. IV. VI. 

V. Sfotor. Sensory. 

Vn. Motor. Sensoiy, 

vm. 

IX X and accessory part of XL Motor. Sensory. 

XL Spinal part. 

xn. 

Spina] Motor Nerves, (a) Power of muscles. 

(6) Wasting or hypertrophy of muscles. 

(c) Tone of muscles. 

(<^ Tremors, fibrillations, spasms or convulsions. 

Spmal Sensory Nerves, (a) Tactile discrimination (compass test). 

(i) Sluscle sense. 

(c) Stereognostic sense. 

(d) Muscle and tendon pressure sense. 



CUTANEOUS NERVE AREAS 



(After Cunnlncham.) 
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f regards the she and shape 

fr,n?. ^*1 ’ of tossing, the bony texture, the presence of 

fell^ ®’r Prosonce of erosion of the doreum 

seua or cimoid processes, the vascular markings, the presence of abnormal 
or normal calcifications and the size of the optic foramina, etc 

Ventriculography (see p. 342). 

Encephalography (see p. 342). 

Angiography. For lateral views 10 ml of 35% diodone are injected 
mto the internal carotid arterjf, and X-ray films of the skull are taken 
during the injection, 2 seconds later and again 2 seconds later. For 
^tero-posterior views 10 ml. of a 42% solution of diodone are used. 
This method assists id the diagnosis of aneurysms, cerebral hiemorrhage 
and cerebral tumours. 

Electro-encephalography. Changes in electric potential arising in 
the cerebral cortex can be demonstrated with electrodes applied to the 
scalp. The normal elcctro-encephalogram shows characteristically 


^AAj\AA/V/U4fy\.wNrv'VVVv/(VwvWVA/^^ 


CaANO MAU P£Tir MAC PSYCHOMOTQI^ 

■ iW'^\ AVWl rmifWi 

Tio 25. Nobmal E££CTiio-EKCEraALCK:aAM Ann ttfes or watcs m cpilctsv. 
Lennox. Jour. Amtr. Mtd. Assocn. 

small alpha wares, With a cerebral tumour or abscess and in epllep.'«y 
abnormal waves may be seen (see Fig. 25 and pp. 334, 352). 


MENINGITIS 

Definition. Inflammation of the meninges. 

Varieties. 1. Pachymeningitis is inflammation of the dura mater. 
This is often secondary to disease or injury of the bone, such as spinal 
caries or a fractured skull. Hamoirhagic pachymeningitis is met with 
in general paralysis of the insane. In clironic alcoholism and senile 
dementia it probably results from slight injuries to the skull not noticed 
by the patient. Pachymeningitis cervicalis h}’p<^r^P^»’^« ^ 

to sypliilis and less frequently to tuberculosis. 

2. Leptomeningitis implies inflammation of thc^ pia-nrachnoid. 
There is often also ependymitis or inflammation of the lining membrane 
of the cerebral ventricles. Leptomeningitis is usually due to invasion 
of the cerebrospinal fluid by raicro-oiganisms, such as tlie Mycobacterium 
tuberculosis, the Neisseria fneningitidis (meningococcus), the Strejilococmu 
pneumoniw (pneumococcus), the streptoooews, the staphyl^cn^ ihr 
Neisseria ganorrhcccc (gonococcus), the SaJmonrih typht, the P. coU. 
the Treponma pallidum, and las oftoi Ilia IIcmapMm lafTt^. 
Leptospiral meningitis is due either to the luptoaptra ideroharmorria^im 
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C 7. Triceps. Extensors of vrrist and fingws. C 8. Flexors of wrist and 
fingers. Th. 1 . Intrinsic musdes of the hand. Th. 2-10. Intercostals. 
Xh. 7 - 12 , Abdorainal wall muscles. L 1. Quadratus lumbonun. 1« 8. 
Adductors of thigh. Psoas major and minor. Iliacus. L 4. Exte^ors 
of knee and abductors of thigh, L 5. Flexors of knee. S 1. Glutei and 
calf muscles. S 2. Anterior ribial muscles. Peronei. Intrinsic muscles 
of foot. S 3 and 4. Pelvic muscles. The cutaneous peripbewd nerve 
and nerve root areas are illustrated in Fig. 24. 

Co-ordination, (a) Upper lunbs. This is tested by the ab3ity to 
pick up small objects, and to touch the Up of the nose, with the eyes shut, 
(6) Lower limbs, Romberg’s s^. The patient cannot stand with 
the feet together and eyes closed. Co-ordination is tested also by asking 
the patient while lying down to touch with his toe an object held near 
it, or to touch his knee with the opposite heel. 

(c) Past-pointing. This test is described on p. 405. 

Trophic Changes. Skin, e.g., glossy skin, perforating ulcers, painless 
whitlows, herpes zoster, bed sores, leucoderma, and increased sweating. 
Bones andjoinis, e.g., fadal hemiatrophy or hemihj’pertrophy, inequality 
of the two halves of the body, arthropathies. 

The Gait Spastic, ataxic, cerebellar, scissors, high stepping, 
reeling, festinatiog, hysterical, etc. 

The Electrical Reactions. The stlmulxis is applied at the motor 
point where the nerve enters the muscle. Normally muscle directly 
stimulated responds to the make and break of a galvanic current, but 
not to a faradlc stimulation. If the muscle is stimulated through the 
nerve at the motor point, it normally responds to faradisation and also 
to the make and break of the galvanic current. 

Reaction of Degeneration. The muscle, when stimulated at the motor 
point, does not respond to faradic stimulation owing to nerve degenera- 
tion, and the response to galvankm is modified so that it is sluggish, or 
the anodal closure contraction is greater than the kathodal closure 
contraction, i.e., A.C.C. > E.C.C. Normally the reverse is the case. 

Electromyography. This affords more accurate information concern- 
ing the state of the peripheral nerves and the volimtaiy muscles 
is given by the reaction of degeneration. Needle electrodes are inserted 
in the muscle, and changes in electric potentials during contraction are 
amplified by valves and recorded by a cathode ray oscillograph. 

Lumbar Puncture. Normal cerebTOSpinal fluid : Pressure 150 mm. 
HjO. Cells 1 to 5 mononuclears per emm. Protein 20 to 40 mg., urea 
and non-protrin mtrogen 15 to 30 mg., chlorides 700 to 750 mg., sugar 
70 to 100 mg. per 100 ml. Lange curve OOOOOOOOOOO. 

Myelography. By injecting a radio-opaque substance such as 
ethyl iodophenylundecalate (Pantopaque) into the dstema cerebello- 
medullaris or into the spmal subarachnoid space by lumbar puncture 
the site of the spinal medulla (cord) obstruction be visualised by 
X-ray examinations. 

In the diagnosis and localisation of intracranial tumours certain 
other investigations may be required. These include : — 

Radiography. The skull must be X-rayed from several angles. 
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““y couse 

q" n ^ temperature is raised to J 01 « or 

r. (38 3 or 39-4 C.), and the pulse is frequent, such ns 100 to 120. 

Ine abdomen is rather scaphoid, the bowels arc constipated and vomit- 
ing occurs apart from taking food (cerebral vomiting). The deep 
reflex^ are usuaUy exaggerated. This Is the stage of irriialhn. 

^ A few days later a stage of compresston may be reached. The patient 
IS now definitely drowsy or comatose, but localised or general muscular 
convulsions may be seen, with irregular facial contractions. There is 
more marked head retraction but the back is rarely arched. The pupils 
are dilated and often unequal, and the patient may complain of difficulty 
in reading. In infants the anterior fontaneile may bulge. Optic neuritis 
and less often choroidal tubercles may be found on ophthalmoscopic 



Fio. 20. Licnoc Cozxoioix Gold CvTtrta, 


(^cxaminatton. The pulse is slower and premature systoles may be 
noted, the temperature is often lower, about D9* F. (37*2® C.), in the 
evening. Vomiting usually ceases during ^’s stage. Later still, a 
parahjlie stage may be reached, with incontinence of fieccs and unne 
and a low temperature. Vomiting may now recur. The pulse tends to 
be more frequent and is often very rapid shortly before the end. ^ Just 
before death the temperature may rise to IOC® F. (41® C) or higher. 
The pupils are dilated and do not react to light. TJic nntenor fontaneile 
now bemrara flat. The child lies on lus baefc with the legs « 

The abdominal and deep reflexes arc abolished. In many cas» it is not 
nossibic to difTercntiate these stages. Tlie Monloux reaetjon js positive 
fn about 85% of coses. The cerebrospinal fluid : The fluid is under 
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or to the L. canlala. Aseptic meningitis nnd serous meningitis nre also 

described. t • i 

8. ArachnoidiiU is inllammation of the layers of the aracnnoia, 
with cyst formation. 

Tuberculous Meningitis 

{Basilar Meningitis) 

Etiology. The disease is causetl by the Mycobacterium tuberculosis, 
75% being of the human and 25% of the bovine type. Predisposing 
causes : 1. Age. Usually children between the ages of 1 and C. Adults 
may be alTected. 2. Sex. Equal incidence. 

Pathology. Tuberculous meningitis is usually secondary to^ a 
tuberculous focus in the brain. Tlie organisms are frequently carried 
to the brain by the blood stream from a tuberculous IjTuph node in the 
chest or abdomen. In some cases the brain lesions arc secondary to 
tubercultjus foci in the lungs, bones, joints, skin or genito-urinary organs. 
The development of meningitis is thus a fortuitous e\*cnt, and docs not 
depend on the existence of miliary tuberculosis. An operation on a 
tuberculous joint may cause a generalisation of the tuberculous infection 
with resultant meningitis. In adults tuberculous meningitis is usually 
a terminal event in cases of pulmonary or genito-urinary tuberculosis. 
At autopsy there Is innaramation of the pia at the base of the brain, 
especially in the interpeduncular fossa, in the lateral sulcus (Sylvian 
fissme), and on the optic chiasma. Itlinute tubercles moy be seen on 
the pia or on the branches of the middle cerebral, anterior and posterior 
perforating arteries. The cerebral gyri are somewhat flattened, the 
brain substance softened, and the ventricles contain an excess of 
cerebrospinal fluid producing a moderate degree of hydrocephalus. 
Minute tubercles may be found in other parts of the body, such as the 
lungs, liver and spleen, if a condition of miliary tuberculosis exists. 

Clinical Findings. The patient is oltcn a child of about 3 years of 
age. In some cases there is a liistory of a blow on the head some weeks 
previously or of a recent attack of measles or of whooping-cough. In 
other instances the child has been infected by a person in the home 
suffering from pulmonary tuberculosis, whose sputum contains tubercle 
bacilli. Often the patient has been apparently in good health, but for 
a few weeks previously has become listless and irritable, with headache, 
loss of appetite, slight temperature and loss of weight. The first 
symptom noted may be a convulsion. 

On Examination : In the early stages the patient is usually rather 
irritable, restless and docs not like being examined, drawing up the bed- 
clothes over himself (Stocker’s sign). He may cry out from time to time 
(" hydrocephalic cry ”) and is easily startled by noises. He lies on bis 
side with the knees drawn up. Twitching of various muscles may be seen 
and there may be photophobia. The only signs of an organic lesion 
which may be found are strabismus, due usually to weakness of the lat- 
eral rectus muscle, ptosis and some rigidity of the neck and back 
muscles. Tlie pupils are rather small and the child may grind his teeth. 
Flexion of the hip with the knee extended is resisted (Kemig’s sign) and 
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water. Custards and jellies may also be civen. If the n«tfent 
s™no,v he should be fed through a nasal falheicr ‘ 


Meningococcal Meningitis 

(including Posterior Basic Meningitis of InfanU. Cerebrospinal Fever. 
Spotted Fever) 


Etiology. The disease is due to the Neisseria meningiUdis (meningo- 
coccus) of wliich there are four serological types, Group I (types I and 
ni) and Group II (types II and IV). Predisposing causes .* I. Age : 
Infants, young children and young adults. 2. Sex : Incidence equal, 
but males predominate in war-time, 8. Season : Winter and spring. 
4. Lack of ventilation and overcrowding at night. 5. Fatigue, C, 
Naso-pharyngeal catarrh. 7. aimate : World-wide distribution. 
Sporadic cases and epidemics occur. Infection is spread by droplets ” 
from carriers, rarely from patients. Carriers are usually temporary ones 
for periods up to fl weeks, chronic carriers arc rare. 

Pathology, The meningococcus probably spreads from the naso- 
pharynx by the blood stream to the brain and spinal medulla (cord). 
Petechial hiemorrhages occur in the broin and spinal medulla (cord), 
and it is suggested that organisms present in these h/emorrhages pass 
into the cerebrospinal fluid. The pia-arachnold at the base of the brain 
is inflamed around the pons, medulla oblongata and undcr-surfacc of 
the cerebellum. An exudate occurs between these membranes. The 
meninges covering the vertex of the brain and the cord arc inflamed and 
encephalitis is present. The lateral ventricles may be dilated, giving 
rise to hydroccphalas. Purulent exudate may be present around the 
spinal medulla (cord), chiefly on the posterior aspect in the lumbar 
region. The mesenteric lymph nodes and intestinal lymphoid tissue arc 
often swollen and the sphenoidal sinus may contain pus. Adrenal 
luemorrhagc occurs in some fulminating cases and encephalitis in others. 


Incubation Period. 1 to S days. 

Clinical Findings. The disease usually begins suddenly with a rigor, 
severe headache (occipital), vomiting and, in youngchildren, convulsions. 

Earlp or Septicemic Stage : Tliis wsunlJy lasts about 48 hours, but it 
may be considerably shorter. The temperature rises rapidly to 102* 
or 103® F. (a8‘D® or 09'4® C.). There is pain in the liead, back and legs. 
Petccliial or purpuric rashes may be seen, usually on the trunk or lateral 
sides of the thiglis, about the second or third day of the diserwe. A 

blotcliy erythema may also be noted, chiefly on the extremities. Painful 

svTnmetrical arthritis may affect various joints, usually without cfrusion. 

ilfentngeal Stage: This usuolly ropidly ensues. There is stiffness 
in the neck, passing on to rigidity with some degree of head retraction, 
the patient lying on his side with hips and knees flexed. He is 
the face somcwlmt flushed, the pupils arc usuaUy equal and dilated, 
reading sluggishly to light. Tlie vomiting pcreists and Uie headache 
becomes vcr>’ severe, occurring in paroxj*snis whicli cause him to scream 
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poKmorphonuckars. Tliere i? on excess of protein and the Nonne- 
Apelt test for plobulin is positive. SuRar is diminislicd to 15 or 20 mg. 
per 100 ml. and the chlorides arc reduced to 500 or 550 mp. per 100 ml. 
The Lange test shows a meningitic cur\*e (see Fig. 20). The blood : A 
leucoej'tosis of about 12,000 per c.mm. may be present. 

Differential Diagnosis. In the early stages the illness may be 
mistaken for influenza, or gastritis. Tims headache, vomiting, drowsi- 
ness, fever, and compulsions may all occur in gastro-cntcritis. ^ Apical 
pneumonia in a child may at the onset closely simulate meningitis. In 
meningism there are symptoms and signs of meningitis, although the 
results of lumbar puncture show no abnormality. The prolonged fever 
may suggest typhoid fever. The nervous symptoms may be confused 
with polioencephalitis or with encephalitis lethargica. A cerebral 
tumour or abscess may be mistaken for tuberculous meningitis, but 
in tbe former, optic neuritis is usually severe and cranial nerve palsies 
are not so apparent. If the patient is comatose, other causes of coma, 
such as diabetes mellltus andurjemia.mustbe excluded. The diagnosis 
of meningitis is established by the results of lumbar puncture, wluch 
also differentiate other varieties of meningitis. In tuberculous meningitis 
a fall in the sugar in tbe cerebrospinal fluid, below 45 mg. per 100 ml., 
is an earlier sign than is a fall in ^e chlorides. 

Coune and Complications. Tuberculous meningitis is usually 
rapidly progressive unless adequately treated, but a temporary remission 
with return of consciousness may occur in some cases. 

Prognosis. Before the introduction of streptomycin the disease was 
almost invariably fatal, death occurring in 1 to 8 weeks. Some oases 
were more chronic, the patient surviving for 2 or 8 months. IVith 
streptomycin and isoniazid the prognosis b better, about 90% of 
patients recovering If treated early. If tbe patient is comatose, if 
choroidal tubercles are present, if the X-ray film of the lungs shows a 
snow-storm appearance, or if there is spinal or tentorial block, the 
outlook is usually hopeless. Some permanent cerebral sequels may 
occur in children. 

Treatment. The patient should be on a water-bed. Treatment 
must be prolonged for at least a year. The tendency now is not to give 
streptomycin into the spinal subarachnoid space. It should be injected 
intramuscularly in doses of 0*5 G. daily for a child under 3 years and 
1 G. daily for a child over 3 years. For an adult the dose is 1 G. b.i.d. 
For a child the dose should be continued for 1 to 3 months, it is then 
reduced to 1 G. twice a week for 6 months after the cell count and glucose 
content of the cerebrospinal fluid are normal. For an adult the dose is 
lowered after 6 months to 1 G. twice a week for 6 months. If ^-ertigo or 
impairment of hearing occurs the dose must be reduced by 50%. 

Isoniazid must be given simultaneously by mouth, the dose being 
8 to 10 mg./kg. body weight for a child or adult, divnded into two doses 
at 12-hour intervals for C weeks. The dose is then halved and given 
twice daily for 12 to 18 months. Sedatives such as pot. brom. 5 to 10 gr. 
(0*3 to 0*6 G.) t.d.s. for a child of 2 years should be given by mouth, and 
injections of morphin. sulpb. J gr. (7*5 mg.) may be required. The 
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toown M the Waterhouse-Friderichsen syndrome. The onset of the 
disease is ™dden, with pallor, and cyanosis which may be heliotrope 
and resemble that of influenza. Cutaneous hcTinorrhages, rapid feeble 
pulse, low blood pressure, rapid and shallow breathing, are characteristic 
feature. The low blood pressure indicates the adrenal involvement. 
3. mid or ambulatory: Characterised by short but severe occipital 
headache, slight pyrexia and perhaps labial herpes. 4. Posterior basic 
meningitis of infants : This may be epidemic or sporadic. The onset may 
be insidious, but is often sudden with convulsions and vomiting followed 
by head retraction, wth opisthotonus. The disease soon passes into the 
chronic stage with wasting, hydrocephalus and blindness due to cortical 
lesions. The hands and feet may show the characteristic attitude of 
tetany. Lumbar puncture usually is “ dry ” owing to blocking of the 
median and lateral apertures in the roof of the fourth ventricle (foramina 
of Magendie and Luschka). Puncture of the ventricles shows turbid 
fluid containing meningococci. The disease is usually fatal, unless 
adequately treated, in 1 or 2 months, but recovery may occur, the cliild 
being often mentally deficient or blind. 

Differentia] Diagnosis. Cerebrospinal fever must be diagnosed from 
other causes of convulsions in infants, such as rickets, gastro-intestinaJ 
disturbances, or the onset of the infectious fevers. 

If there are no meningeal symptoms other causes of continuous 
temperature must be excluded, such as typhoid fever, innoenzo or 
pneumonia. The presence of a purpuric rash and arthritic sj'mptoms 
may suggest purpura rheumatica, and a sudden onset with rash may be 
mistaken for typhus fever. When meningeal symptoms are present it 
must be diagnosed from meningisra, other varieties of meningitis, 
polioencephalitis, encephalitis letbar^ca end cerebral tumour. Other 
causes of coma must also be exduded. Examination of the ccrebro* 


spinal fluid establishes the diagnosis. 

Course and Complications, Recrudescence of symptoms during the 
febrile period which was formerly common, is now very rare if adequate 
treatment is given. Relapses after an apyrcxial interval are rare. 

Complications include blindness, which may be central or due to 
suppuration in the eye, nerve deafness and hydrocephalus, hemiplegia, 
monoplegia, paraplegia, spastic ataxia, bronchopneumonia and arthritis 
with or w’ithout eflusion. Acute Iwmorrhogic nepliritis may be the 
initial symptom. Sequete include hcadochcs, mental instability and 
pains in the back. 

Prognosis. Tins has been much improved by chemotherap}', the 
mortality being about 5% or lower. 

Treatment Prophylaciic. In an epidemic, esp«ially amongst 
troops, the beds should be spaced out to nt least CO inches (00 cm.). 
Tents should not be overcrowded and adequate ventilation ensured. 

A single dose of 2 G. of sulphadiazine is said to rid carriers of infrotion 


'iso^ion Period. The patient should be isolated until he has 
recovered, and the swab from the naso-plmo-nx sliows no meningoeo^. 
Curative: The patient should be put to bed in n well'^-cntil-nted 
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with pain. The patient complains of hyperasthesia of the skin to touch 
and cold, and also of photophobia. 

The most important physical signs arc the absence of the abdominal 
reflex, the presence of Kemig’s sign (inability to e.xlend fully the knee 
when the hip-joint is flexed at a right angle), neck rigidity, and Brud- 
zinski’s neck sign (passive flexion of the head results in flexion of the 
hips and knees). Brudrinski’s identical contralateral reflex is 1^ often 
obtained, when one leg is flexed passively the other follows suit. The 
deep reflexes vary and the plantar reflex may be absent or extensor. 
Cranial nerve palsy is rarely seen, but the nerves most likely to be 
affected are the VI, YIII, III and VII in this order of frequency. In 
infants there is often some bulging of the fontanelle. There may be 
delirium, and the headache may persist throughout. Increased drou'si* 
ness is generally accompanied by incontinence of urine and forces. The 
temperature usually remains raised and is irregularly remittent. The 
pulse varies with the temperature and is not typically slow. Respira- 
tions are increased and often irregular. Herpes may appear on the 
lips or on other parts of the body. The spleen is sometimes palpable. 
Rapid wasting occurs in some cases during the first week of the disease, 
the subcutaneous tissues being markedly dehydrated. 

The blood : There is a polymorphonuclear leucocytosis of 10,000 per 
c.ram. or over. The causative organism can frequently be isolated from 
the blood. The urine: This rarely shows proteinuria, but glycosuria 
may be present. The cerebrospinal fluid ; This is usually clear for the 
first 24 hours and then becomes turbid and under Increas^ pressure. It 
contains pus cells and meningococci (Gram negative intra- and extra- 
cellular diplococci). Glucose is usually absent, the chlorides are reduced 
and the protein is increased. 

The patient may die within 24 hours or after a few days, or the acute 
stage may be followed about a week later by convalescence, the headache 
and rigidity passing off and the temperature falling to normal, or there 
may be a more prolonged chronic stage. 

The Chronic Stage : The chief clinical features are marked wasting 
despite a good appetite, vomiting, rigidity, muscular twitchings, hydro- 
cephalus, dementia, convulsions, strabismus, nerve deafness, ptosis and 
at times facial paralysis. There is often incontinence of urine and fajces. 
The cerebrospinal fluid at this stage may show the characteristics of 
Froin’s s 3 Tidiome, if spinal block develops above. The fluid obtained 
by lumbar puncture below the block is clear and faintly yellow (xantho- 
chromia). Such a stage may last for 2 to 3 months and the patient may 
then die or gradually recover. 

Varieties: 1. Chrome meningococcal septicaimia -ivithout menin- 
gitis : The chief clinical features arc recurrent attacks of fever, rigors, 
and small crops of petechis especially on the lower parts of the legs, the 
dorsum of the feet, and the hands. The condition can be diagnosed by- 
blood cidture or by finding meningococci in the petechia*. 2. Fulminat- 
ing : Death may occur in a few hours or days, the mind remaining clear 
in the adrenal type, and the patient being stuporose and later comatose 
in the encephahtic type. C^es with ha:morrhage into the adrenal are 
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premature systdes. There is irritability and rigidity of the neck and 
back muscles. There may also be strabismus and unequal pupils. The 
patient is often delirious and rigors may occur. The blood : There is a 
leuMcytosis of about 12,000 to 20,000 per c.mm. The cerebrospinal 
fluid ; This is turbid and under increased tension. There is an excess of 
leucocytes and the causative organism is present. The protein is 
increased, and the sugar content is low. 

Diffei'enlial Diagnosis. The presence of meningitis and its type is 
determined by the results of lumbar puncture. 

Course and Complications. The disease is rapidly progressive. 

Prognosis, Septic meningitis was almost always fatal but the 
prognosis has been much improved by chemotherapy and antibiotics. 

Treatment. The general treatment is as described above for 
tuberculous and meningococcal meningitis. For streptococcal, staphylo- 
coccal and gonococcal meningitis sulphadiazine or sulphadimidine and 
penicillin should be given, as for meningococcal meningitis. The 
penicillin should first be given into the spinal subarachnoid space. 
Benzylpenicillin made up in pyrogen-frec saline, 10,000 units (G mg.) 
per 10 ml. is used. Ten ml. are injected after removing 20 ml. of cerebro- 
spinal fluid. At the same time 1 million units (COO mg.) arc injected 
intramuscularly and repeated every 8 hours. It is advisable to test t!ic 
sensitivity of the o^nisms in the cerebrospinal fluid. Thus if stapiiyl- 
ococci are found to be penicillin-resistant, cloxacillin (Orbenin) (sec p. 
157) may be the drug of choice. H. Infiuenza, coliform and Sircptococcxis 
facalis infections are usually best treated xrith streptomycin, SO to 100 
mg. being injected into the spinal subarachnoid sp.acc d.aily, and 1 G, 
intramuscularly every 12 hours. The treatment should be continued for 
a week after the fluid has become clear. If streptomycin fails, sulpha- 
diazinc and penidlh’n should be given. Streptococcal meningitis is 
often associated with intracranial obsecss, and ventricular puncture or 
ventriculography should be performed to c.xcludc this as soon as tlic 
streptococci are found in the fluid. 

Pneumococcal Meningitis 

Etiology. The Streptococcus pneumonice (pneumococcus) is the 
causative organism. A primary form is described in which the meninges 
are first affected, but meningitis is usually secondary to pneumonia, 
empyema or pericarditis, the organisms being carried in the blood 
stream. Direct spread may occur from n pneumococcal otitis media. 

Clinical Findings. The clinical picture closely resembles that of 
septic meningitis (see p. 81-4). There Is headache, vomiting, constipation, 
fever, neck rigidity and often conv’ulsions, with a terminal stage of 
coma. The cerebrospinal fluid : This is turbid and under increased 
pressure. An excess of leucocytes is present, with pneumococci. 

Tlie protein is increased, and the sugar content Is reduced. 

Difl’erentlaJ Diagnosis. The diagnosis is established by tlic results 

of lumbar puncture. , . 

Course and CompUcaUons, The disease is usually tjuickly 
progressive unless relieved by treatment. 
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room. The sldn is tepid sponged tmce a day and all pressure points 
protected by air rings. A •water-bed may be necessary. Biet : Nwal 
feeding may be required, but the patient can usually s\TaIIow fluids. 
The bowels should be kept open daily with laxatives. Enemata may 
necessary. The abdomen should alwa^ be examined to see if there is 
retention of urine and, if so, a catheter used. Drugs : For the head- 
ache, insomnia and pains, aspirin 5 to 10 gr. (0*3 to 0*6 G.)^ t.d.s. 
paraldehyde 120 to 240 m. (8 to 16 ml.), at night or an injection of 
morphin. sulph. \ gr. (15 mg.) or hyoscin. hydrobrom. -shs SX- 
(3-0 mg.) may be necessary. Ice may be applied to the shaved head 
and hot baths used to ease the pain in the back. 

Lumbar puncture relieves headache and tends to prevent hydro- 
cephalus. It is reqmred for 2 to 3 days in a few cases to relieve pressure 
symptoms. Frequently it is only necessary at the beginning and end 
of the treatment in order to establish the diagnosis and to ascertain 
that the fluid has returned to normal. Soluble sodium sulphadiazine is 
first injected intravenously. The dose is 0-05 to 0-1 G. of sodium 
sulphadiazane per kg. body weight. It is administered as a 0*5% 
solution in physiological saline, in order to achieve a blood concentration 
of 10 to 12 mg./lOO ml. This is given for 2 days. Subsequently the 
same daily dose of sidphadiazine is given by mouth, dirided into 4 doses 
administered every C hours for about a week. An adult should drink 
4 to 5 pints (2*4 to 8 litres) of fluid every 24 hours and the urine should 
be kept alkaline •with a potassium citrate mixture administered S or 4 
times a day. 

BenzylpeniciUin is not neatly as efflcacioxis as the sulphonamides, and 
must be given in high dosage, 1 to 2 million units (COO to 1,200 mg.) 
intramuscularly every 2 hours for an adult, and half the dose for a child. 
Should symptoms of circulatory collapse be evident the treatment for an 
Addisonian crisis (see p. 716} is required. 


Septic Maiiagitis 

{Pyogenic or Suppurative Meningitis) 

Etiology. Septic meningitis may be due to infection with the 
streptococcus, staphylococcus, the Neisseria gonarrfusa (gonococcus), 
the Hccmophilus injluenzte or colifonn oiganiszns such as the Bacterium 
alkaligenes. It may follow a direct spread of infection from otitis media, 
cranial sinusitis, mastoiditis or a cerebral abscess. In other cases it is 
secondary to septicaania. 

Pathology. A purulent infiltration of the meninges covers the 
vertex, and less often the base of the brain. The ventricles of the brain 
may be distended. 

C l i n ical Findings. The symptoms and signs resemble those 
described above for other forms of meningitis, such as tuberculous 
or meningococcal. Thus there is headache^ vomiting and lisually 
constipation. 

On Examination : The temperature is raised to 101* F. (38-3® C.) or 
higher, the pulse being about 90 or 100, and often iir^ular owing to 
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under increased pressure, clear or slightly turbid. There is an increase 
of ceils, usuaUy of lymphocytes. In some cases the polymorphonuclear 
cells are first increased, and later in the illness there is an excess of 
lymphocytes. The protein may be increased, but the sugar and cliioride 
content are normal. No organisms are present, but in certain cases the 
idrus can be isolated by animal inoculation during the first week of the 
meningitis, the result not being available, however, for 2 to 3 weeks. 

Differential Diagnosis. The diagnosis is established by the course 
of the disease, the examination of the cerebrospinal fluid and agglutina- 
tion tests on the serum. The Paul-Bunnell test is of value in the diagnosis 
of glandular fever. It is very liable to be mistaken for tuberculous 
meningitis until the cerebrospinal fluid has been examined. Leptospiral 
meningitis may closely resemble clinically acute aseptic meningitis. In 
the former there is often ciliary congestion, and the diagnosis is confirmed 
by the agglutination test. 

Course and Complications. The disease is of short duration, and 
there are no complications. 

Prognosis. The patient usually recovers in about 7 to 10 days. 

Treatment No special treatment is required beyond a lumbar 
puncture to establish the diagnosis or relieve tension. 


Menlnglsm 

This is a condition in which there are signs and symptoms of 
meningeal Irritation, but the cerebrospinal fluid is normal and is not 
under increased tension. It is probably due to the presence of toxins in 
the cerebrospinal fluid. It may occur in apical pneumonia, especially 
in children, or in acute infections. 


Arachnoiditis 

(Meningilis Scrota Circumscripta) 

Arachnoiditis may result from trauma or infection, it may be 
associated with diseases such as multiple sclerosis, tabes dorsalis, 
syringomyelia, and cerebral tumours, or it may occur ns n sequela of 
leptomeningitis. Cerebral arachnoiditis is oftm situated in the region 
of the cortex, the optic chiasma or in the posterior fossa. Tlie symptoms 
and signs resemble those of cerebral tumour, ns Uie nmchnoidilis is 
characterised by cyst formation. Primary optic atrophy may result 
from chiasmal arachnoiditis. Olitie hydrocephalus occurring in nssocra- 
tion srith middle ear infection is closely allied to arachnoiditis. It is 
suggested tfiat infection of the transverse sinus loads la rotrogmde 
thrombosis of the superior sagittal sinus. Absorption of the ccrohro- 
snlnnl fluid through the arachnoid villi is thereby blocked and hydro- 
cephalus results. Treatment consists in copcalod lumbar 
Sllinal nraclmoiditis gis-es rise to root pains followed hy s-ap’mg degrera 
XarapS At o^ration a gush of fluid es^pes from Uie araehnoiJ 
cyst riic arachnoid itself shoiring very slight signs of mfliimmation. 
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Prognosis. The prognosis hos been much improved by sidphonamide 
and peniciUin treatment. ^ 

Treatment. Sulpbadimidine and penicillin should be given. Tlie 
initial dose of sulphonamide should be high and the subsequent doses 
sufficient to mointam a concentration of 10 to 15 mg. per 100 ml. in 
the cerebrospinal fluid. Very young infants are given 1 to 3 G., and 
older children and adults 6 to 12 G. by mouth, as an initial dose. This 
is followed by a quarter of the initial dose every six hours imlil the 
patient seems entirely well clinically. This dose should not be reduced 
until the temperature has been normal for a week, and half the amount 
is then given for several days imtil two successive cultures of the cerebro- 
spinal fluid are sterile. Penicillin should be given as follows ; — 10,000 
units (6 mg.) of benzylpenicilhn dissolved in 10 ml. of pyrogen-free 
saline are injected into the spinal subarachnoid space daily, after 
removal of 10 ml. of cerebrospinal fluid, for about 5 days, and 1 million 
units (600 mg.) of benzj’lpenicniin are given intramuscularly every 4 
hours for 5 days. 

If the cerebrospinal pathways become blocked by fibrino-purulent 
material, as shown by spinal block on lumbar ptmcture, 5,000 to 10,000 
umts of pemcilUn should be injected into the lateral ventricles, through 
burr holes in the skull daily for 4 to 7 days. Sulphadimidine should 
also be given by mouth or nasal tube, 4 G. followed by 2 G. every 4 
hours for 5 days. 

Acute Lymphocytic Chorio*Mening!tis 

{AcuU Aseptic Meningitis, Acute Serous Meningitis. Acute Benign 
Jjympliocytic ilfeningi/M. Vtrus Meningitis) 

Definition. A meningitis of acute onset with a favourable course, 
in wWch the cerebrospinal fluid is sterile. 

EtioI<^y. The disease is caused by a virus. Coxsaclde A 9 and B 
viruses and tj-pes of ECHO attus have been found in the cerebrospinal 
fluid, throat swabs and farces. Tlic disease may be transmitted by mice. 
The rirus has also been found in the spleen of dogs. A monocytic 
meningitis may occasionally occur in glandrUar fever, infectious jaundice 
and mumps. Acute idiopathic benign serous meningitis may comph’cate 
otitis media, cerebral abscess, chronic alcoholism (“ wet brain ”), or 
encephalitis Ictliarpca. 

Clinical Findh^s. The patient may be a child or adult. He is 
suddenly taken ill with headache (usually ocripital), vomiting, stiffness 
of the neck, pains in the neck and limbs, and insomnia. The mind 
remains clear. LjTnphocj-tic cliorio-meningitis often lias an influenza- 
like Onset, the meningeal sjTnptoras not appearing for 2 to 3 weeks. 

On Examinaiicm : There is some rigidity of the neck and back, and 
Kemig’s and Brudrinski’s signs arc present. There may be nystagmus 
and a squint. The temperature is raised to about 100® or 101® F. (37*8® 
or SS‘3® C.), and the pulse is about fiO to 00. Ophthalmoscopic examina- 
tion often reveals swelling of the disc (papilloedema). At times a trans- 
ient facial palsj’ may be observed. The cerebrospinal fluid : This is 
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THE CEREBRUM 
Intracranial Aneurysms 

Pathology. The follovring varieties are described and the order of 
frequency of their occurrence is : Congenital. These are thought to be 

due to ^reak spots in the muscle coat and are met with especially on the 
base of the brain at the junction of the anterior cerebral and anterior 
communicating arteries. They are said to resemble a berry hanging 
from a stalk. From the clinical standpoint these are of the greatest 
importance. 2. Arteriosclerctie. Degeneration occurs in the media. 
3. Infective^ emiolic or myeotic. These result from adhesion of an 
infected embolus to the intima, and may occur in bacterial endocarditis 
or septicJEmia. There is a tendency to rapid formation and rupture. 
Tdycotic aneurysms ate often found on the middle cerebral artery and 
occur chiefly in young people. 4. Acute polyaTteriiis nodosa. This is 
another cause, the outer ewat of the artery being first involved. 6. 
SypkiUtie. The basilar artery is chiefly afTeetcd. Some authorities state 
that this kind of aneurysm does not occur. 6. Traumatic. This is usually 
of the arterio-venous type, and situated between the internal carotid 
artery and the cavernous sinus. 

The aneurysms vary in size from that of a pin^s head to a fist, the 
average size ^Ing that of a pea. They are usually situated near the 
base of tbe brain but may be deep in a hemisphere. The middle cerebral 
and the basilar arteries are those most commonly affected. Rupture 
occurs in about 50% of all cases. 

Clinical Findings. Before rupture. There are often no signs or 
symptoms before rupture occurs, but in some cases there is headache, 
usually homolateral, irritability, giddiness, tinnitus end nausea. 
Papillcedema may be present, and a localised systolic murmur is some- 
times heard on listening to the skull over the aneurysm, especially in 
the arterio-venous type. Variability of signs from time to time is a 
feature of imruptured intracranial aneurysms. Other localising signs 
may be present which vary with the arte^ affected : Internal carotid. 
Xliis results in pressure on the III, IV and VI and upper division of V 
nerves, with partial or complete internal and eademal ophthalmoplegia 
and pain or sensory loss over the forehead and eye. Pressure further 
forward on the optic path may result in bemiaaopia and optic atrophy. 
Non-pulsating exophtlialmos may also occur. Middle cerebral. There 
may be Jacksonian fits and hemiplegia or monoplegia. Anterior 
cerebral and anierior eommunieating. (See Fig. 27), The signs may 
resemble those of a frontal lobe tumour. Vertebral. The sjudrome pro- 
duced may resemble that of thrombosis of the posterior inferior cerebellar 
artery. Bonlar. The 111, V, VH or VIH nerves may be affected, 
or there may be pressure on the pituitary. Arterichvenous aneurysm of 
the internal carotid artery and cavernous sinus. This is a cause of 
pulsating exophthalmos. 

At rupture. ^Yhen rupture occurs the symptoms are usually those of 
subarachnoid hxmorrhage, but at Umes the hremorrhage is intracerebral. 

Differential Diagnosis. Intracranial aneurysms should be thought 
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of when there are symptoms of a cerebral tumour or of involvement of 
the m, rV , V and VT nerves. When rupture occurs and blood is found 
in the cerebrospinal fluid other causes of cerebral haunojrhx'jge have to 
be considered, sudi ns hemorrhage into a glioma. The skull should he 
X-rayed, for in some instances the calcified aneurj^m is revealed. The 
shadow may be as large as a walnut. Albl describes an almost closed 
circle shadow, but only a portion of the arc, or several arcs of circles may 
be shown. Arteriography will usually reveal the exact site of the 
aneurysm. 

Prognosis. Death occurs in about 60% of the cases which bleed. 

Treatment. ^Vhen facilities are available arteriography should be 
performed as soon as possible to locate the site of the oneurj'sm. It 
must then be decided whether an attempt should be made to deal 
surgically with the aneurysm, or to ligate the carotid artery on the 
affected side. Rest in bed is essential, and in some cases a sleepy state 
may be induced for periods up to 2 months by the administration of 
hypnotics such as phenofaarbitone in adequate doses. 'Ihus pheno- 
barbitone 1 gr. (60 mg.) t.d.s. may be required. Lumbar puncture may 
be advisable (see Subarachnoid hsemorrhage, p. 322). If the blood 
Wassermann reaction is positive anti-syphilitic treatment should be 
given (see p. 600). 


Intracranial Hsemonrbage 

Definition. Hemorrhage into the brain or meningeal spaces. 
Anatomy. Blood is brought to the brain by the two vertebral 
and the two internal carotid arteries. The vertebral arteries pass 
along the ventral surface of the medulla oblongata, and unite at the lo^^ er 
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patient may then be unaware of the accident, or he may remember 
the accident and what happened for a short time after it. He may 
now ^ss into an automatic state during which he performs actions 
ot which he has no subsequent recollection. The boxer who fmhts 
while ^ punch»drunk ’* affords an example of automatism. After a 
severe injury the patient immediately loses consciousness, and dav^s 
or even montl^ may elapse before it is fully restored. Certain stages 
are described in the process of recovery. These may overlap, and all 
may not be present. The initial coma and flaccid paralysis are followed 
by restlessness and stupor, which persist for a few days. This may pass 
into a stage of excitement, bewildermentand delirium in which the patient 
cannot feed himself, and is incontinent- This stage may last for several 
weeks or months, and may be intemipted by short periods of stupor. 
About this time the patient can usually talk more rationally and answer 
questions. The characteristics of this traumatic psj'chosis are a dis* 
orientation in time and space, retrograde amnesia, speech disturbanct^, 
confabulation and peraeveration. Later there is a marked defect of 
memory for recent events (Korsakow^s p^’chosis). Traumatic hysteria 
is very liable to follow head injuries. Residues which may persist for 
some time include headache, difficulty in concentration, abnormal 
fatiguability, foigetfulness and intolerance of even small amounts of 
alcohol. 


Acute Subdural Haematoma 

Etiology. This results from the rupture of veins running across tlie 
subdural space, perhaps from the result of a slight blow on the head. 

Clinical Findings. The symptoms occur within a few hours of the 
injury. Sudden attacks of coma with evidence of upper motor neurone 
lesions, followed by equally sudden return to consciousness and dis- 
appearance of physical signs, are very suggestive. Death is likely to 
occur unless a bilateral subtemporal trephining is performed. 


Chronic Subdural Hacmafoma 

Etiology. The most common cause is trauma, and it may result 
from birth injury'. Less often it results from purpura, scurvy, carcinoma 
of the dura, neurosj’phUis or chronic alcoholism. 

Clinical Findings. After a latent period of a few weeks or months 
following a blow the patient complains of inlcimiltent headache rad 
mtmtal dulness, gradually increasing in severity. ^fcbrai 

irritation may ensue, with convulsions or hemiparcsis. Papdl^cma is 
not constantly present. The cerebrospinal iluid may be under increased 
pressure rad contain blood. The combination of signs of jn^cd 
intracranial pressure, with a normal pressure of ccrebro^nuJ fluid, is 
very suggestive of n subdural biemntomo. The birro-ntonia is oftm 
sitoted°to the parietal region, rad rosy be bilateral. Localisation 

^^'rrai^Sv^iuse mental rehudalion, bulging of the ralerior 

Btirnojn't Mxsiciy*. 
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border of the pons to form the basilar artery. At the upper border of 
the pons the basilar artery divides into the two posterior cerebral arteries. 
These are connected with the anterior cerebral arteries by the 
posterior communicating arteries, and in this way there is formed the 
circulus arteriosus (of ^Villis), lying in the interpeduncular space on the 
base of the brain. The internal carotid arteries give off the anterior 
cerebral arteries, and arc then continued as the middle cerebral arteries. 
The anterior cerebral arteries are connected by the anterior commiinica- 
ting artery (see Fig. 28). The anterior cerebral arteiy supplies the 
frontal and parietal gyri. The middle cerebral arterj' supplies the motor 
and sensorj’ areas of the cerebral cortex, including the speech area. 
The posterior cerebral artery is distributed to the ventro-medial portions 
of the temporal and occipital lobes- Central branches enter the brain 
substance from the anterior, middle and posterior cerebral arteries, and 
from the circulus arteriosus (of \Yillis). The medial and lateral striate 
branches of the middle cerebral artery are distributed to the external 
capsule, the lentiform nucleus, the anterior part of the internal capsule 
and the caudate nudeus. One, larger than the others, is a frequent site 
for a cerebral haimorrliage. Tlie anatomy of the cranial venous sinuses 
is given on p. 331. 

TIic chief tj^res of intracranial hamorrhage will now be described. 

Extradural or Epidural Hsemorrhage 

Etiology. Tliis is associated with concussion and injury to the skull 
and is also met with in hxmorthagic pachymeningitis. It is most often 
due to a tear in the middle meningeal artery caused by fracture of the 
skull. 

Clinical Findings. At the onset the patient is generally unconscious, 
and eon>'uIsions may occur according to the part of the brain stimulated 
by the hxmorrhage. He may then recover consciousness for a few hours 
and appear much belter. Hecoverj' may then lake place, often associated 
wlh a post-concussional slate, or lliis lucid interval *’ may be followed 
by coma and de.'ith. 

Treatment. X-ray of the skull, arteriography and clectro-cncephalo- 
grapby are all of value in localbing the site of the bleeding. ^^Tien the 
ha-morrhage is due to trauma and there is evidence that the bleeding is 
continuing, the skull should be trephined and an endeavour made to 
ligature the bleeding vessel and evacuate the clot. 

Concussion and the Post-Concusslonal State 
Palholi^y. The mature of the concussional cerebral clinngcs due 
to hcarl injuries remains obscure, despite much experimental investiga- 
tion. IVrixTV'CTilar petechial li-Tmorthagcs, resulting from diapc<lcsis, 
may l>e found, usually in the cortex and often in tlic subjacent wliite 
maltrr and in the grey matter of the brain and brain stem. 

QInical Finding*. After a mliuir injury the patient may be lemiw- 
rarily unconscious, exhibiting n Ihiccid p.arnl^'sis. Tlie pulse i* feeble, 
Icmiscraturc subnormal, respirations sluillow and slow, and the pupil* 
arc dilated, llrcovcry of conseiotisness truiy l>e rapid or gradual. The 
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mo^hme. If there is pulmonary oedema, atropia. sulph. ar. 

neon ^ M ^ f ' "S-) should be injeeted sSLu- 

neously Methyldopa (Aldomet), 250 mg. tab. q.i.d., may be given to 
lower blood pressure. It may be possible to arrest the blee^nv by 
operation, but surgical treatment during the phase of bleeding has a high 
mortohty rate. If the patient survives the initial bleeding, an operation 
withm eight weeks of the haanorrhage should be considered. 


Intracerebral HsEmorrhage 

Definition. HicmoxThage into the substance or ventricular systom 
of the brain. 


Etiology, Haemorrhage results from rupture of a cerebral artery 
or aneurysm, or of capillaries, cortical cerebral veins or venous sinuses. 
Exciting causes include muscular strain and trauma to the skull 
Predisposing causes : 1. Age : Usually over 40 years. In children 
hajraorrhage may occur from rupture of cortical veins in whooping- 
cough, there may be hcemorrhage into a glioma or rupture of an intra- 
cranial aneurysm ; in infants, haimorrhage may be due to birth injuries, 
or rupture of an intracranial aneurysm. 2. Sex ; Males predominate. 
8. Heredity: Cerebral hremorrhage tends to run in families. ■#. Arterio- 
sclerosis, angiospasm, high blood pressure and chronic nepliritis. 
S. Blood diseases, such as leukmmta or purpura. 

Pathology. The middle and lateral striate branches of the middle 
cerebral artery are most frequently affected, the lesion being situated 
commonly in the thalamus, internal capsule and corpus striatum. 
Spread to the ventricular system is frequent. In blood diseases, hemor- 
rhage may occur by diapedsis. Bleeding usually continues until the 
patient dies. Congenital aneurysms may leak from time to time before 
the fatal hajraorrJiage occurs. Further an old blood cyst may be found 
in the brain at autopsj^, whicl: indicates the site of a previous heemorrhage 
from which the patient has recovered. Mcm'ngcal iiaimon-hagc due to 
birth injury may lead to atrophy or to the formation of cj'sts in the 
brain (porencephaly). The pathology of intracranial aneurysms is 
considered on p, SIS. 

Clinical Findings. There may be a history of previous slight attacks 
or “ little strokes ” from wluch the patient has recovered to a varj’ing 
degree. The onset is generally sudden, the patient falling unconscious 
with the apoplectic stroke. often there arc prodromal sjTnptoms, 
such as headache, gidflincss, vomiting, disturbance of spccclj, or tingling 
and weakness in a limb. A stroke due to a cerebral hicmorrhngc is not so 
common as one due to cerebral thrombosis. The results produced s'arj* 


with the site of the lesion; 

1 . Capsular UcvmoTrhage. This is the most common variety, thr 
bleeding starting external to the internal capsule. 

On ETaminaiion ; The patient is unconsaous, the free U u^unily 
flushed, cynnosed nnd sweating:, randy it is pah. hraatliin? is 

stertorous, and the check on the paralysed side may ^ hlown in and 
out with respiration. There is no movement of the hmhs, which are 
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Treatment. The dot should be removed surgically. It is usually 
advisable to explore both sides of the brain. 

Subarachnoid Hsemorrhagc 

Etiology. Subarachnoid hranorrhage is usually due to rupture of 
a congenital or mycotic cerebral aneurj'sm. Other causes include head 
injuries, effusion of blood from an intracerebral hiemorrhage, a leak 
from an angioma, hxmorrhagic encephalitis or blood diseases. 

Clinical Findings. A congenital intracranial aneurysm usually 
causes no symptoms until it begins to leak. Slight degrees of bleeding 
may give rise to headache. In more severe cases the patient experiences 
intense licadache, often first occipital and then frontal, he then vomits 
and rapidly loses consciousness. 

On Examination : The patient is semi-conscious and looks very ill. 
The pulse is frequent, breathing stertorous, and the temperature may 
rise to 101® F. (38'3® C.) or higher. The abdominal reflexes apd tendon 
reflexes are usually depressed or absent, and an extensor plantar res- 
ponse may be present on one or both sides. There be a certain 
amount of neck rigidity or head retraction, and convulsive movements 
of the extremities. The pupils are dilated, and papilloedema, retinal or 
subhyaloid haemorrhages, the latter being situated between the vitreous 
and the retina, may be seen on ophthalmoscopic examination. The 
urine may contain a considerable amount of protein for a few days. 
Glycosuria is present at times, xvith traces of acetone. Electrocardio- 
graphic changes resembling those of myocardial infarction may be found, 
and they also may occur in cerebral haemorrhage. Usually there is no 
evidence of a cardiac lesion at autopsy, but occasionally subendothelial 
hemorrhages have been found. If a lumbar puncture is performed, the 
fluid is found to be uniformly mixed with blood which does not clot on 
standing. Xanthochromia is present after 24 hours. Red cells disappear 
from the fluid about 7 days after the hemorrhage has ceased. The 
bleeding may stop and the patient recover, having various sequele, such 
as headache, disturbance of Aision and of mentality, or certain paralyses. 
The in, V, VI or VII nerves may be pressed on, with partial III nerve 
palsy, intense pain on one side of the face, nbducens palsy, or lower 
motor neurone facial palsy. In other cases the hremorrbage continues, 
generalised bronchitis and oedema of the lungs develop, and the patient 
dies in tlie course of a day or so. The anterior choroidal syndrome may 
quickly follow a subarachnoid hsmorrhage. This is characterised by 
contralateral hemiplegia, hcmianscsthcsia and hemianopia. Localisa- 
tion of the aneurysm may be effected by bilateral carotid arteriography, 
but in about 20% of cases it docs not reveal the lesion. 

Prognosis. About C0% of cases of subarachnoid liremorrhage are 
fatal. Epileptic attacks ensue in some sur\’ivors. 

Treatment. An initial lumbar puncture b adnsable to establish 
the diagnosis, but it is usually wise not to repeat the lumbar puncture 
ns a routine measure as tliis may cause the bleeding to recur. It should, 
however, be repealed if the coma deepens or the blood pressure rises, 
and if there are con\'uIsions, or licadache which is not relieved by 
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often lower than in hemorrhage, and usually a cardiac lesion, such as 
mitral stenosis or atrial fibrillation, is present. Cerebral thrombo- 
pmebitis, secondary to systemic thrombosis elsewhere, may closely 
simulate cerebral embolus. The spread of infection is considered to be 
by mural tbrombo-phlebitis, along the intravertebral veins. The lungs 
are not often affected and a mistaken diagnosis of paradoxical embolus 
(see p. 826) may be made. Other causes of coma include uncmia, 
diabetes melJitus, cerebrospinal meningitis, opium and alcohol. In 
some cases epilepsy and hysteria will require exclusion. In urieraia the 
urine contains protein and casts, and tlie percentage of urea in the blood 
and cerebrospinal fluid is generally raised. In diabetic coma tlie breath 
smells of acetone, and the urine contains sugar and acetone bodies. In 
cerebral hjemorrhage, although sugar may be present in the urine, acetone 
bodies arc absent. In hypoglycxmic coma the patient may have convul- 
sions, but a history of diabetes with insulin administration can be 
obtained, and consciousness is usually restored by the subcutaneous 
injection of 1 ml. of inject, adrenaline (B.P.) 1 in 1,000. Examination 
of the cerebrospinal fluid enables a diagnosis of cerebrospinal fever to be 
made. In opium poisoning the pupils are pin-point, and some evidence 
of the administration of the drug or its derivatives can usually be found. 
Alcohol poisoning may cause difficulty, as the patient may have a hemor- 
rhage while under the influence of alcohol, and so he should always be 
kept under observation for 24 hours. In epilepsy the unconscious and 
convulsive phases are generally of comparatively short duration, and 
if there is resultant hemiplegia (Todd’s paralysis) recovery is complete. 
The nature of a hysterical attack is usually clear (see p. 370). 

Course and Complications. It is doubtful if a patient can survix'e 
a cerebral haimorrhagc ,* in some cases, after an apparent improvement 
with recovery of eonsciovsness, tb&e is Tccuirejicc of coma foJJowrd by 
death due to spread of the bleeding Into the lateral ventricle. 

Prognosis. A cerebral hemorrhage is often fatal in from 2 to 48 
hours. 


Treatment. The patient should be propped up in bed, all tight 
clotliing loosened, dentures removed ond an airway maintained by 
turning him slightly on one side or by using an anrcstlictist’s airway. 
If there is marked venous engorgement in the neck, and cyanosis, 
10 fl. oz. (800 ml.) of blood should be removed from a vein .and the bowels 
opened by an enema. A lumbar puncture is not without danger, as it 
may lead to compression of the medulla oblongata in the foramen 

magnum. Ifbloodisprcsent,lhcdiagnosisofhaimorrhagcisconfirTncd ; 

if it is absent, stimulants, such as nikellmmide (Commine) 2 ml. should 
be administered subcutaneously six-hourly. If the patient sun,-ivc*, 
nasal feeding is often required for a time and penicillin should lie given 
to prevent b^al bronchial infection. Catheterisation may be nccessar)** 
In some cases it is possible to locate tlie site of the bJmhng by arlenn- 
craphy. and to remove the clot. In a scries of over 2.000 ras<s of 
nrimarv* intmcercbml h.Tmorrimgc the immediate operative niortaul> 
was 51 %, and only 20% recovered after the opemtion. Of the sumyor^ 
-^verc reported on as being well, but 10% were tolnJIv ih-ialiled. 
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flaccid. On lifting up an arm or leg, a greater degree of flaccidity may 
be detected on the paralysed side. In the early irritative stage th^e 
may be conjugate deviation of the eyes, which look away from the site 
of the lesion in the brain, later with a paralytic lesion the deviation is 
in the opposite direction towards the site of the lesion. The comeal, 
superficial and deep reflexes are lost. There may be incoiirinence or 
retention of urine, and incontinence of faeces. The pulse is full and 
bounding, and may be slow or rapid. The temperature is usu^y 
subnormal at the onset, and the blood pressure is raised. The urine 
often contmns protein, and sugar may be present. The cerebrospinal 
fluid contains blood if the haemorrhage has extended into the lateral 
Ventricle. If the patient survives he will pass in a few days into a post- 
apoplectic stage, described on p. 326 under the title chronic residual 
hemiplegia.** 

2. Cortical Scemonhage, This is rare. The patient does not generally 
lose consciousness. Convulsions or paralysis of one or more limbs, 
aphasia or hemianopia may devdop according to the site of the 
lesion. 

3. Thalamic Heemorrhage, This will produce the thalamic syndrome 
(see p. 333). 

4. Mid^ain Ecemorrhage. There may be paralysis of the HI nerve, 
with hemiplegia on the opposite side (Weber’s syndrome). There may 
also be anssthesia of the paralysed side of the body. 

5. Fmiine Scemorrhagc. The patient rapidly becomes comatose. 
There may be convulsions of the legs, with vomiting, Cheyne-Stokes 
breatlung, and pin-point pupils. Conjugate desdation of the eyes may 
also be noted, in a direction opposite to that characteristic of a supra- 
nuclear lesion (see p. 390). There may be contralateral hemiplegia. 
The pupils may dilate before death. The temperature rises to lOB^F. 
(41® C.) or higher, and the patient dies within a few hotus. 

6. Medullary Uccmorrhage, The patient usually dies in coma within 
a few hours, before signs of bulbar paralysis are apparent. 

7. Ventricular Ecemorrhage. This is usually secondary to capsular 
haimorrhage causing rapid death. There may be head retraction, with 
rigidity or spasms of the arms or legs. 

8. Cerebellar Eamorrhage. (See p. 377.) 

Differential Diagnosis. The clinical diagnosis of the cause of a 
stroke is extremely uncertmn, but it has been improved by the use of 
radiological investigations. These include pimn X-ray of the skuU, 
arteriography and pneumo-Cncephalography. The diagnosis includes a 
consideration of cerebral thrombosis, cerebral embolus, a hypertensive 
cerebral attack and other causes of coma. In cerebral thrombosis the 
onset is more insidious and more likely to occur at night. The patient 
may experience numbness or tingling in the limb, followed during the 
course of a few hours by paralysis. The cerebrospinal fluid does not 
contain blood. In cerebral embolus the onset is usually sudden, but 
often the patient does not lose consciousness unless an extensive ares 
of brain is involved. TIjctc may be aphasia, monoplegia, hemiplegia, or 
supranuclear paralj'sis of the VH cranial nerve. The age incidence is 
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obtained, the arm being always more paralysed than the 
ieg.^ Thus there is power of extension of the liip and knee, and of plantar 
flexion of the anJde and toes. As regards the arm the patient is able to 
abduct and elevate it, and to flex the elbow, wrist and fingers. Tlie 
muscles producing these movements become spastic and their deep 
reflexes are increased, due to the uncontrolled activity of the extra- 
pyramidal motor paths. Ankle-clonus and knee-clonus are frequently 
obtained, and the plantar response remains extensor. The abdominal 
reflex may return on the paralysed side. There are also certain 
“ associated reactions,” thus if the patient yawns he may extend his 
wrist and fingers and raise his hand in front of his face, performing 
movements involuntarily which be cannot achieve voluntarily. 

Prognosis. This is always imfavourablc in major strokes; in less 
severe attacks a considerable degree of recovery may occur. Recurrent 
thrombosis or a fatal cerebral Iiscmorrhage is liable to ensue. Whereas 
the number of deaths from cerebral hjcmorrhagc w'as about the same 
from 1945 to 1966, deaths from embolus and thrombosis were doubled in 
this period. 

Treatment. The patient should be kept in bed at the onset, and 
stimulants administered, such as subcutaneous injections of nikctliamidc 
(Coramine) 2 ml. t.i.d. or of strychnin, hycbrochlorid. 1/33 gr, (2 mg.) 
t.i.d. Anticoagulant treatment should be nioided if the diagnosis from 
cerebral hiemorrhage is uncertain. The Wassermann reaction should 
be determined, and if positive, bcnzylpenicillin should be injected 
intramuscularly, 1 million units (600 mg.) daily for 21 days. Splints 
should be applied to the affected arm to prevent flexion of the wTist and 
fingers, and the leg should be maintained rotated medially with the 
ankle dorsiflexed by means of sandbags. Gentle massage and passive 
movements should be given in the course of a few days. As soon as 
possible tlic patient should be cncoiiragcil to perform active movements, 
but electrical stimulation of the muscles is always contra-indicntcd. 
The patient should be sat in an arm chair as soon as ho lias recovered 
from the shock of the stroke. 


Cerebral Embolus 

Definition. Obstruction of a cerebral orterj' by an embolus. 

Etiology. The embolus may be derived from the following sources : 
1. A valve of the heart, cspecialiy the mitral and less frequently the 
aortic valve. This occurs in chronic endocarditis. 2. The left atrium 
or ventricle, a portion of clot being detached in mitral stenosis, atrial 
fibrillation or flutter, or in coronary thrombosis. S. Tlie endocardium, 
in acute or subacute b.actcrial endocarditis. -I. Tlie aorta, in ancun^ni 
or atheroma. 5. Tlie right subclavian arten% from pres-sure of .a wr%‘ical 
rib. 0. The pulmonao’ veins, in suppuration of the lungs. 7. 1 he s\^- 
tcmic veins, if there is a p.alcnt foramen ovale or patent ventricular 
septum (paradoxical embolism). 8. Fat resulting from fracture 

onoiio iwncs, mnv through the hmp nn<I lodge in the Imiiu 
Predisposing causes.- I. Ago-. Adults nnd young iKogle. .. tunc. 
Females predominate. 
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Cerebral Thrombosis 

Definition. Coagulation of blood m the cerebral vessels. 

Etiology. Predisposing causes z Arteriosclerosis, sj’philitic 
endarteritis, lovr blood pressure, chronic nephritis, slowing of the circula- 
tion in various debilitating conditions, polycythannia rubra, anxnua, 
septicjEinia, encephalitis lethargica, and polioencephalitis. Cerebral 
thrombosis may also result from trauma, sudi as a wound of the brain, 
or develop in the neighbourhood of a cerebral tumoirr, or be secondary 
to a cerebral embolus. Adults over middle age are usually affected, 
syphilis being the commonest cause in young adults. 

Pathology. The middle cerebral artery is most frequently affected. 
The resultant infarct may be red or white. The central arteries are 
end-arteries, and so softening of the brain with degeneration of nerve 
elements usually results from their obstruction, and later a scar or 
cyst may form. The anastomoses are better developed for the cortical 
arteries. 

Clinical Findings. If thrombosis affects a large artery the onset of 
symptoms is acute with coma. When smaller vessels are involved there 
are often prodromal sjTaptoms. Thus the patient may complain for a 
few days of headache, giddiness, disturbance of speech, numbness or 
tingling of a hand or arm, with subsequent paralysis. In some cases 
there are convulsions at the onset. 

On Examination ; If a large vessel is blocked, the patient is comatose 
and the clinical findings resemble those described for cerebral hamor- 
rhage. The signs depend upon the site of the lesion. 1. Middle cerebral 
artery thrombosis. There is usually hemiplegia. At the onset the 
affected side of the body is fiaccid and the superficial and deep 
reflexes are abolished. The lower half of the face is affected and 
also the tongue, so that on protrusion it deviates towards the 
paralysed side. The muscles of mastication, deglutition and the trunk 
muscles are not usually paralysed. There is some weakness in turning 
the head and eyes to the paralysed side. In a day or so the plantar 
response is extensor on the affected ride, and the abdominal reflex is 
absent on the paralysed side, but present on the sound side. 2, Anterior 
eerehral artery thrombosis. There may be no symptoms, or dementia 
may ensue. The “ grasp-reflex ** (sec p. 335) may be present in one or 
both feet. Contralateral crural monoplegia may rapidly develop. 
8. PostenoT cerebral artery thrombosis. There may be homonymous 
bemianopia, the patient baA'ing difiBculty in avoiding objects on his 
blind side. Heroiamstbesia may also be present. 4. IrUerruiI carotid 
thrombosis. This causes coma and rapid death. 5. Basilar artery 
thrombosis. This produces symptoms resembling those described for 
pontine haanorrhage. C. Vertebral artery thrombosis. This may produce 
siTuptoms of acute bulbar paralysis. 

Differential Diagnosis. This is as described for cerebral hsemorrhage 
(see p. 324). 

Course and Complications, After the acute phase of hemiplegia 
has passed, in eases of middle cerebral artery thrombosis, the patient 
enters the stage of chronic residual hemiplegia.” Recovery of certain 
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on coat and waistcoat), changes in writing, transient weakness of a limb, 
etc. Anticoagulants should not be given. Spasmocycline may be 
helpful. 


Vertebro-BasOar Insufficiency 

This is characterised by attacks of giddiness, occipital lieadadic, 
diplopia, transient blindness, ataxia, tingling round the lips and at times 
hemi- or tetraparesis. The patient may fall in an attack. Tlicre is 
usually nystagmus between the attacks. With cervical spondylosis and 
atheroma of the vertebral arteries rotation of the head may cause 
partial or complete occlusion of a vertebral arterj'. Vertebral arterio- 
graphy is dangerous. Anticoagulants should not be used. An electro- 
encephalogram may indicate temporal lobe disturbances. ^Vn operation 
on the carotid artery to remove obstruction due to atheroma may relieve 
the symptoms. 

Brachial-Basilar Insuffidency 
{The Subclavian Steal Syndrome) 

Stenosis of a subclavian arteiy proximal to the origin of tlic vertebral 
artery results in diminished blood supply to the brain through the mte- 
bral artery. It may also result in weakness of the hand when it is being 


PlO. 29. SUDCIATIAN SrCAL SVNDHOMC. 

Diagram of principal cliannels of col- 
lateral circulation in the presence of 
occlusion of the proximal segment of tlie 
suhcla%nan artery: (1) Vertcbro-vcrlcbml. 
(2) external carotid (occipital)-vcrtebnil 
(muscular), (3) external carotid-Uiyro- 
cervical (ascending cervical), i-*).**^™®* 
carotid-coslocer\ical (deep ccrx'ical), (5) 
between inferior th>'roids, and (0) between 
internal mammarj' arteries. ^ ^ , 

/Nortlj, n. n., Pields, W. S., Do Bakcy, 
M. E., and Crawford, E. S., (1002) Neuro- 
logy (Minneap.) 12.810). 
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Pathology. The left middle cerebral artery is most often obstruc- 
ted, the effects produced resembling those described for cerebral 
thrombosis. 

Cliidcal Findings. The onset is sudden, and there are no pro^omal 
symptoms. There may be convulsions, aphasia, monoplegia, hemiple^a, 
visual disturbances, or fadal palsy of the upper neurone type, according 
to the part of the brain affected. Consciousness may or may not be lost, 
depending upon the extent of brain involved. Carotid hemiplegia is 
due to an embolus obstructing the internal carotid artery, there is 
homolateral blindness and heterolateral hemiplegia. In many cases an 
associated cardiac lesion is present, and in some instances the embolus 
forms during the administration of quinidine. 

Differential Diagnosis. This is as described for cerebral hffimorrhage. 
Course and Complications. In carotid hemiplegia there is often 
restoration of function due to establishment of a collateral circulation 
through the circulus arteriosus (of Willis). Recurrent emboli are liable 
to form. In the majority of cases the course of the lesion resembles that 
described for cerebral thrombosis. 

Prognosis. There is usually recovery of the use of the leg in 
hemiplegia, but the hand and arm often remain permanently paralysed, 
and speech may be deranged, especially when the patient is excited. 
Death results if a large area of the brain is deprived of its blood 
supply. 

Treatment, Nicotinic acid, 100 rog., or tolazoline hydrocblor. 
(Priscol) SO mg., should be injected intravenously, to dilate the cerebral 
arteries with the hope that the embolus will pass to a smaller vessel. 
Apart from this, treatment is as described for cerebral thrombosis. 

Extracranial Arterial Lesions 
Affecting the Brain 

Extracranial arterial disease, such as atlieroma of the aorta, the 
common carotid and its branches, is the cause of embolus in some minor 
or less severe strobes. In major strokes there may be both extracranial 
and intracranial arterial disease, Non-cmiboTic infarction is due either 
to a thrombus in a cerebral artery or to atheromatous stenosis of 
extracranial arteries. Hemiplegia in children may be due to inflam- 
matoiy carotid arteritis in the neck, sccondarj' to a tliroat infection. 

Carotid arteriograms -will demonstrate the presence of stenotic 
lesions, wliich in some cases may be dealt with surgically. 

Cerebral Atrophy 

Tins is liable to occur in elderly people due to atlicrosderosis of 
intracranial arteries. Tlierc arc loss of memory’ for recent events, jicriods 
of disorientation, insomnia, depression, slowing of movement, tremors, 
etc. Sparine (Promazine) 2j mg. tab., 1 to 2 daily, may be of value, or 
spasmocycline (Cyclospasmol) 100 mg. tab., one t.d.s. 

Little Strokes 

Tlicsc arc due to cerebral hchrcrolc attacks, characterised by dizzi- 
ness, loss of ability, loss of interest in pcrson.al appearance (grn'y spots 
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due to ranes or a fracture, (d) m the orbit, nose or upper lip. Thus it 
may follo-iv a bod, carbuncle or insect bite (cavernous sinus thrombosis) 
In other cases the infection spreads from the ear, mouth or tliroat. It 
may also be a manifestation of thrombo-pWebitis migrans or be second- 
ary to peripheral systemic thrombosis which has spread to the brain 
along the intravertebral veins. 


Anatomy and Pathology. The anatomy of the important cranial 
venous smuses is indicated in the diagram (see Fig. 80), The walls 
of the sinuses^ consist of dura mater. The blood enters the sinuses 
from the brain and the meninges. The direction of flow in the 
emissary^ veins is uncertain. The blood passes from all the sinuses 
into the internal jugular veins. There are five single sinuses, namely, the 
superior sagittal, the inferior sagittal, the straight, tixe intercavernous, 
and the basilar venous plexus. There are six paired sinuses, namely, 
the transverse, the occipital, the cavernous, the superior petrosal, the 
inferior petrosal, and the spheno-parietal sinuses. From the medical 



point of view the most important arc the cavernous sinus, the tronsverse 
sinus ond the superior sagittal sinus. The cavernous sinus is in close 
proximity to the sphenoidal air sinus, and only separated from it by a 
thin layer of bone. The internal carotid artery and the VI nerv'e arc 
on its inner side, and the III, IV and V nciv'cs pass tlirough its outer 
wall (sec Fig. 31). The ophthalmic veins enter it in front and it Is aJ^ in 
communication anteriorly with the frontal and supraorbital veins. 
The superior and inferior petrosal sinuses connect it witJi Uie traMverse 
sinus behind. The intercavernous sinus connects Uie two cavernous 
sinuses. The superior sagittal sinus receives blood from Uie brain, 
and obstruction is liable to cause gross cerebml disturbance, XnfMljon 
probably spreads by means of infected blood clot or along the sheath 
of the I and nerves. Tliere is no lymphatic path. At autopsj* n 
clot may be found adhering to the wall of the sinus, and in same ca5e< 
it extends into the jugularand subclavian veins, or even mlo the 
vena cava. Organisms, such os streptococci or pneumoeoca, ma\ he 
present in the clot. 
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actively used, accompanied by giddiness. The obstruction of the 
subclavian artery causes a drop in hydrostatic pressure at the level of 
the mouth of the vertebral artery', and the liigher pressure in the basilar 
artery and in the opposite TCirtebral artery, causes the flow in the 
afTccted vertebral artery to be reversed. Compensatory channels of col- 
lateral circulation in the presence of oedusion of the proximal segment 
of the subclavian artery’ include the vertebro-vertebral ; the external caro- 
tid (occipital)-vertcbTal (muscular); the external carotid-thyrocervical 
(ascending cervical) ; the external carotid-costocervical (deep cervical) ; 
between the inferior thy’roids and between the internal mammary 
arteries (see Fig. 29). Blood may therefore enter the subclavian artery 
beyond the pro^dmal obstruction. 

Sinus Thrombosis 

Definition. Coagulation of blood in the cranial venous sinuses. 

EUology. 1 . Primary sinus thrombosis. This is an aseptic process. 
In infants it may be due to marasmus or to congenital syphilis, and in 
adults to anxmta and to wasting diseases such as tuberculosis, or 
c^inoma. The superior sagittal sinus is usually affected. Secondary 
sinus thrombosis. This results from sepsis, as (a) in the middle car 
(transverse sinus thrombosis), (b) in the paranasal sinuses, (e) in the 


s/tsirr^L g/Hus 
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meningitis is present, but meningitis may also occur 
as a complication of the sinus thrombosis. 

Course and CompUcations. The course is usually rapid, com- 
plications include meningitis, cerebral abscess and pyrem5a« 

Prognosis. This is very grave, but has been considerably improved 
by the use of penicillin. 

Trcatarat. Prophytatiic. Septic spots on the upper lip and nose 
should be fomented and not squeezed, and early surgical Intervention 
IS dangerous. When pus definitely forms it should be evacuated through 
a small incision. AU cases of otorrheea should be adequately treated. 

Curative. Benzylpenicillin should be given, CO, 000 units (30 mg.) 
intramuscularly every 3 hours for 7 to 10 days. In transverse sinus 
thrombosis it may be advisable to ligature the jugular vein to prevent 
spread of infection. 


Intracranial Tumours 

Defimtion. New growths, granulomata and cysts arising in the 
brain, meninges or interior of the skull. 

Etiology. In some cases of intracranial tumour there is a history of 
a blow on the head, followed by the signs of the tumour. These signs 
may result from the occurrence of cedema or htemorrhnge in or around 
a pre-existent tumour. Predisposing cawes : 1. Age, The majority 
of tumours occur in young or middle-aged people. Glioma and 
tuberculoma may atfect children, 2. Sex Wales predominate slightly. 

Pathology. The following tumours may occur, and tliey are grouped 
approximately in their 'Order of frequency : Glioma (including 
asfeocytoma, multiple spongioblastoma, medulloblastoma, ependy- 
noma, etc), pituitary adenoma, meningioma (endothelioma), acoustic 
neuro-fibroma, congenital cysts, secondaiy malignant growths such as 
sarcoma, carcinoma and bypemephromn, gumma, tuberculoma, 
vascular tumours such as tdangiectasis, venous angioma, arterio- 
venous aneurysm and angio-blastoma, papilloma, cholesteatoma, 
psammoma, fibroma, chloroma and lipoma. Primary sarcoma and 
actinomycosis are rare. In children a tuberculoma is not so frequently 
met with, as formerly. Cysts include o dermoid, hydatid, cysticcrcus 
cellulosaj, sw-ous cyst, blood cyst, colloid cyst of tlie third ventricle and 
congenital cysts. Tlie glioma is ectodermal in origin, it tends to infiltrate 
the cerebral substance, is vascular and liable to hjcmorrlmgc or to cj'stic 
degeneration. The meninpoma arises from arachnoid conncctii-e 
tissue. It invades bone with seconder}’ bony overgrowth, and com- 
presses the brain. Carcinoma of the brain is usually secondai}’ to a 
growth in the breast, lung or kidney. The increase in size of the tumour 
causes cerebral anrcmin, and the anoxia thus produced may reJuU 
in localised epileptiform fits. Increased intracranial tension and 
hydrocephalus are obstructive phenomena. The frontal region *s the 
site of about 20% of brain tumours, and about 17% occur in the 

*^'^*l!liniS'Findings. T!ic initio! ^mptoms arc usually instdjo^ but 
at times an intracranial emergency provokes an acute onset Thus a 
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ClUdcal Fintogs. Cavernous Sinus Thrombosis. In a typical ciwe 
the patient has noticed a sore place or small boil on the upper lip or the 
inside of the nose. It may liave been opened surgicaUy. A day or so 
later the patient complains of frontal headache ■with malaise and 
drowsiness. Later, there may be pain in the side of the face or eye, 
and the vision may fail. , t • j 

On Examination : At the onset the temperature is found to Iw raised 
to about 101® F. (S8*3® C.), and the pulse to 90 or 100. Definite signs 
soon appear and the patient becomes very ill. There is protrusion usually 
of both eyes, swelling of the eyelids and adema of the conjunctivsi, and 
the eyes protrude between the closing eyelids (chemosis). The eyelids 
themselves are cederaatous, and may be bluish. The swelling may spread 
to the forehead and side of the face- External oculomotor paralysis is 
commonly found, the VI nerve being often first alfected, and the pupils 
may be dilated and fixed. The infection sometimes travels back to the 
transverse sinus, causing pain beliind the ear and oedema over the 
mastoid process. It may spread even further to the internal jugular 
vdn, when there is stUIness, pain and swelling of the netde. The cerebro- 
spinal fluid : This is often under increased pressure, and contains an 
excess of polymorphonuclear cells and organisms. 

Transverse Sinus Thrombosis. Ibe patient frequently has been 
suffering from chrome suppurative otitis media or a mastoid operation 
may have been performed. He complains of headache or vomiting. 

On Examtnaf ton ; There may be no otorrheea, the temperature 
rises, and is swinging in type, but the pulse is often slow. Frequently 
there am no other signs, but papiUo^ema may be present. If the 
infection spreads to the internal jugular vein, the patient vrill notice 
difficulty in turning the head to the opposite side, and the vein is often 
felt thrombosed. There may also be cedema over the mastoid 
process. 

Superior Sagittal Sinus Thrombosis. The patient complains of head- 
ache, vomiring or bleeding from the nose. 

On Examination : The anterior fontanelle is seen b'ulging in infants, 
and there is often enla^ement of the veins on the fit>at and side of 
the bead. Convulsions and spastic paralysis of both l^s may rapidly 
ensue. There may be papillosdema, squint or otitic hydrocephalus. 
The patient usually becomes delirious and incontinent. The cerebro- 
spinal fluid ; Ih infants this is usually clear and under increased pressure 
■with an increase of lymphocytes. 

Differential Diagni^is. In cavernous sinus thrombosis the bilateral 
proptosis with swelling of the eyelids is very characteristic. Proptosis 
associated -with retro-orbital tumours is usually afebrile. It should 
always be remembered that with sphenoidal sinusitis, in which the 
cavernous sinus is not affected, there may be swelling of the eyelids, 
bulging eyes and headache. Tranallumination, X-ray examination and 
exploratory puncture should serve to differentiate. Further, cavernous 
sinus thrombosis may occur without proptosis. It is not usually 
possible to diagnose transverse rinus thrombosis ■with certainty apart 
from exploratory operation. Examination of the cerebrospinal fluid will 
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child may be apparently perfectly well, when suddenly he falls unran- 
Bcious owing to a hajmorrhage into a glioma. The symptoms and signs 
are divided into two groups, genera! and focal. Often the 
symptoms are first noted, but in some cases, especially m cerebello- 
pontine tumours and in the aged, general symptoms are inconspicuous. 
The general symptoms and signs are an index of raised intracranial 
pressure, and include headache, vomiting and papillcedema. These 
three are present together in about C0% of all cases of cerebral tumours, 
and headache alone usually in the remainder. The headache : At first 
this is paroxysmal and often worse on stooping or at night. Later it 
becomes piersistent. The site of the pain rarely serves to localise the 
tumour. The skull may be tender on percussion over the tumour. The 
headache is due to stimulation of the dural branches of the V nerve, 
by stretching of the dura. The vomiting : This is tj'pically projectile, 
occurring apart from meals, at night or early in the rooming. At times 
it is not projectile and there is also nausea. Vomiting results from 
stimulation of the centre in the medulla oblongata. PapUloedema : 
This may exist in a marked d^rec without visual disturbance ; later, 
sight is blurred and blindness ensues with atrophy of the optic nerves. 
The papillcedema is due to the pressure of the cerebrospinal fluid in the 
sheath of the optic nerve on the central vein of the retina. It is almost 
always present in cerebellar, fourth ventricle and temporal lobe tumours. 
The pulse tends to be slow, the temperature subnorTJial, and respiration 
of the Cheyne-Stokes type. With tumours of the posterior fossa there is 
nearly always tachycardia. In some cases, if the skull is shaved, dilated 
veins are apparent in the scalp over the tumour, and in diildren the 
sutxnes may be widened. A radiogram of the skull may show thinning of 
the bone (beaten silver appearance), calcification of a meningioma, or 
displacement of the pineal body. In about 60% of adults over tlie age of 
25 years the pineal body is sufficiently calcified to be shown on X-ray 
examination. It is situated in the mid-line above and behind the sella. 
I^entriculography or encephalography may reveal an obstruction in, 
or displacement of the ventricular system of the brain. Arterial enceph- 
alography (arteriography) will show blood vessels displaced by a tumour. 
The electro-encephalogram may also aid in the localisation of cerebral 
tumours. Slow delta waves arise in the cerebral tissue surrounding the 
tumour, when the tumour causes progressive destruction of cortical 
tissue. Discrete and non-progressive cortical lesions, or deep tumours 
not affecting the cerebral hemisphere or the cortex, are not likely to be 
unmasked by electip-encephalography. The site of origin of the ab- 
normal delta waves can be localised by a series of electro-encephalo- 
gr^. Radio-isotopes, which concentrate in the cerebral tumour, are 
being used for the localisation of brain tumours. In all cases of cerebral 
tumour it is dangerous to perform lumbar puncture if the intracranial 
pressure is raised, as there b risk of death from incarceration of the 
cerebellum and m^ulla oblongata in the foramen magnum. A tumour 
distant from the pituitary fossa may cause signs of hypopituitarism. The 
increased pressure of the cerebrospinal fluid dbtends the floor of the 
third ventricle and causes pressure on the pituitary. Focal symptoms 
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encephalitis lethar^'ca, hypertensive encephalopathy, lead encephalo- 
pathy, itydrocephalus or abscess secondary to broncliiectasis may all 
eliminated. The Wassermann reaction is helpful in 
establishing a diagnosis of a gumma, especially if the response to anti- 
syphihtic treatment is good. Secondary malignant deposits in the brain 
are suggested by the discovery of a primary focus elsewhere. 

Course and ComplicaUons. The course is usually steadily 
progressive, but sudden exacerbations of symptoms due to oedema 
may be expected. In some cases improvement occurs, owing to 
absorption of oedematous fluid. Complications include internal 
hydrocephalus, hcemorrhage, meningitis and secondary hypopituitarism. 

Prognosis. This is always very grave, and the outlook if surgerj' 
is adopted is usually gloomy. Cerebral tumours as a class do not lend 
themselves to excision owing to their ill-defined maigins. The most 
favourable, as judged by the survival period after operation, is the 
pituitary adenoma, forov’er 70% of patients survive the operation by 
7 years. Next come the cerebellar astrocytoma, the acusticus tumour 
and the meningioma. The medulloblastoma is malignant. Extra- 
cerebral tumours are more amenable to removal witliout damage to the 
brain. An operation which removes the tumour, but results in the 
patient becoming hemiplegic and aphasic, can neither be considered 
successful nor justifiable. The outlook is hopeless with secondary 
malignant tumours. A gumma r^ponds very poorly to medical 
treatment and a tuberculoma may at times become obsolete. 

Treatment The Wassermann reaction should be determined, and, 
if positive, a course of treatment given, as described on p. COO, If 
the tumour is localised, accessible, and of suitable t>'pe, an attempt 
may be made to remove it surgically. Decompression alone is a pallia- 
tive measure to save sight and relieve headache. In any case in which 
an operation is considered inadvisable, the effect of a course of iodides 
should be tried. Headache, vomiting and semi-coma may be temporarily 
relieved by the rectal injection of 8 11. oz. (240 ml.) of 25% mng. sulpb. 
solution, or by the intravenous injection of 25 ml. of 30% sod. chlorid. 
solution, or of 100 ml. of 50% sucrose solution. These intravenous 
injections should be given ot the rate of V ml a minute. Pain is relieved 
by aspirin 10 gr. (O C G.) t-d.s. or by pethidine 100 mg. or morphine i gr. 

(15 mg.) injected os required. Vascular tumours, such ns a venous 
angioma and arteriovenous aneurysm, should be treated by deep X-rays. 

Abscess of the Brain 

Definition. Localised suppuration in the brain. 

Etiology. Tlie abscess may be due to; 1 . Direct sprc.ad of infection. 

This is tJje commonest cause. The septic focus is most often in the 

ear as in clironic otitis media, or in the mastoid air-cclls. In other eases 

the abscess is secondary to Infection of the fronUnI, ethmoidal or 
sphmoWal sinuses. tuberculous enrirs of 

ek-siuclns or n carbuncle on llic scalp, face or uccX, maj lead to 
cScb^l abscess, 2. DIood-bomc infection. Tlie septic focus it fre- 
quTutb- inmiThoradc. such as bronchiectasis, iung abscess or cmpj rma. 
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and cold, may provoke very severe reactions, although the pati 
able to ditlerentiate between the blunt and sharp end of a pin. 
also astereognosis and loss of postural sense on the opposite 

8 The Third VenlricU. A coUoid eyst produces intemittent 
symptoms, especially very severe headache which may 
unconsciousness. There is papiUocdema with gradual failure 


9. The Mid-brain. A tumour in the region of the superior colliculi 
may cause hilateml ptosis, with weakness of up and down movement 
of the eyes and a sluggish pupil reaction. There may also be hemiplepa 
on the opposite side, and bilateral ataxy of the arms, if the decussating 
superior cerebellar peduncles arc involved. Bilateral deafness may 
resist from involvement of the inferior coUicnli. 

10. The Pone. The V, VI or ITI nuclei may be affected with paralysis 
of the muscles supplied by them. There may also be hemiplegia ana 
possibly hemianjesthesia on the opposite side of the body. The pupi's 
are often small, due to interference with the impulses which 
dilatarion. These pass down the mid-brain and spinal medulla (cord) 
to emerge in the cervical sympathetic. 

11. The Medulla Ofiicmgafa. There may be imilatcral or bilateral 
paralysis of the IX, X, XI and XII nuclei, with disturbance of swallow- 
ing, mastication and speech. Both corticospinal tracts may also be 
Involved, with bilateral hemiplegia. 

12. The Iniercentricular Region. It is not usually possible to diagnose 
during life tumours arising here. 

18. Cerebellar and Cerebello’jjonline Regions. Tumours of these areas 
are considered on p. 380. 

14. The Pituitary Body. These tumours are considered on pp. 719 
and 720. 

Differential Diagnosis. The diagnosis of a cerebral tumour is often 
very difficult. Thus localised or generalised convulsions may occur 
for years with a subcortical tumour. These are usually considered 
to be due to epilepsy or to hysteria, imtil papilloedema appears. 
Vomiting may also be considered a hysterical manifestation. PapiU- 
cedema may be met with in nephritis, severe hypertension, septiccemia 
or severe anxmia. ^Yhen there are localising signs in the brain other 
conditions such as a vascular lesion or an abscess must be considered. 
An abscess may run an afebrile course, but the blood usually shows a 
leucocytosis. In acute cases, the acute variety of multiple sclerosi's. 
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o/ iocaitsrf ^ns. Whether or not loealising signs appear 
depends upon the site of the abscess. If it is in the outer surface of the 
temporal lobe, there may be deafness on the opposite side, or if it is on 
the left side of the brain there may be word deafness, tlie p.iticnt not 
appreciating the meaning of spoken words, or having difficulty in 
naming objects. Pressure on the corticospinal tract in the pons may 
result in weakness on the opposite side of the body with an extensor 
plantar response, or loss of the abdominal reflex on the other side of tlie 
body. Extension forwards may cause weakness of the lower part of the 
face on the opposite side. In some cases there is pressure on the III or 
VI cranial nerves on the same side. An abscess in the occipital lobe 
may cause homon}’mous hemianopia, whereas if it is situated in the 
parietal lobe the patient may lose the power of recognising the shape of 
objects by toueli (astereognosis). An abscess in the precentral gjius 
will cause motor paralysis of the opposite side of the body. The symp- 
toms of a cerebellar abscess are described on p, 881. Some degree of 
papiUosdema may develop. 4. TAe itrmtnal stage. This usually implies 
the phase of coma. The abscess may rupture intraventricularly, with 
convulsions, delirium, a high temperature and rapid action of the heart, 
followed by death in a few hours. Meningeal rupture is indicated by 
signs of meningitis. 

DiSerential Diagnosis. It is often extremely diflicult io diagnose 
with certainty the presence of a cerebral abscess in cases of chronic 
suppuration in the car. Mastoiditis and meningitis must be excluded, 
and they may co-exist with cerebral abscess. The examination of the 
cerebrospinal fluid establishes or excludes the presence of meningitis. 
Further, sinus thrombosis may cause diflicultics in diagnosis. llicrc 
is usually a sudden onset of tlic symptoms in sinus tlutjmbosis, with 
is hfffh rapfd paJsc, .isd at tiwas JocaJ landrrxiess. 

With a cerebral tumour papiJJccdema is likely to occur early, and to 
be more intense than is the case with a brain abscess. Leucoc>*tosis 
is generally absent, and no primarj' cause for an abscess is {Jiscovered. 

A hasmorrhage into a glioma may cause acute symptoms, resembling 
those produced by a brain abscess. 

Course and Complications. Acute abscesses are usually rapidly 
fatal, A chronic abscess may be cncapsuled for years and give rise to 
no symptoms until it suddenly bursU into a ventricle or into the 
subarachnoid space. Complications include pyocephalus, hydro- 
cephalus, cerebral sinus thrombosis, meningitis and scptiocmliu 

Prognosis. A cerebral abscess whid* causes sj'mptoms will result 
in death unless drained surgically. The mort.-ilily rate l>as been lowm-d 

to about 10 % bv the use of antibiotics. 

Treatment. "Tliis is surgient. In neutc abrecsscs 
obtained by aspiration tl.an by drainage. Bensj- iKmeill.n, 
units (60 rng.) per mi., may be injected into the al.sci^s ca«lj after 
^n iratto- some nns, and its c.vtcnt oullincri bi- r.sdiograpby after 
inj^ectinglnto it I or 2 ml. of a contrast medium sucli as 


aspiratm; 

Zt"?lScred ;n°»n;r-c;;;» b;re7-t'cd- ispirn.ioiu .id. rjrniciibn 
^iarem^ls. In addition. -f intrar„nsen1.-.r mircLoa, of 
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In other cases the cerebral abscess is secondary to osteomyelitis, 
puerperal sepsis, bacterial endocarditis, pyonephrosis, etc. 8. Lo^l 
trauma. The brain may be injured by a gim-shot wound or a stab. In 
some cases an abscess follows a blow on the head, although neither skull 
nor scalp are severely damaged. 4. Ix)cal lesions, A cerebral neoplasm 
or tuberculoma rarely suppurates. A cerebral abscess is most often 
met with between the ages of 11 and 85 years. 

Pathology. A solitary abscess is usually due to trauma or to 
intrathoracic suppuration, and multiple abscesses to extrathorawc 
suppuration. A localised intracranial abscess is also found either 
extradurally between the dura and the skull, or subdurally between the 
dura and pia. The cerebral abscess may be acute or chronic. The acute 
abscess contains creamy or blood-stained material, the chronic abscess 
is filled with greenish otfensive pus and usually has a capsule formed by 
inflammatory tissue. Various organisms, such as staphylococci, pneumo- 
cocci, streptococci and the E. coli may be present, or the contents 
may be sterile. The Streptolkrxx actinomycex is rarely found. The 
abscess varies in size from a minute spot to that of a large orange. It 
usually forms in the white matter below the cortex, which is compara- 
tively avascular, between the brmn tissue supplied by the end branches 
of the cortical and central cerebral arteries. When the cerebral abscess 
is secondary to infection in the soft tissues outside the skull, the infection 
may spread along thrombosed emissary veins. An abscess of the brain 
secondary to osteitis of the skull is usually due to spread of infection 
along the perivascular spaces. 

Clinical Findings. There b often a hbtory that the patient has 
suffered from chronic suppurative otitb media for some years. The 
onset of abscess formation may be heralded by cessation of discharge 
from the ear. In some cases certain stages can be recognised clinically. 
These are ; 1. The stage of onset. This may be of short duration, only 
1 or 2 days, during which the patient does not feel well ; there may be 
shivering or even a rigor, with headache and perhaps nausea or vomiting. 
The rises to F. C.) or higher, hut the pulse 

remains comparatively slow, 2 . The latent stage. This may last for a 
few weeks. The patient feeb drowsy, and complains of a dull headache, 
and his appetite is poor. 

On Examination : Local tenderness may be found on tapping the 
skuU at some point. The pupil may be dilated on the affected side. 
Mental changes such as delusions, hallucmaUons, irritability, etc., have 
been described in some cases. The temperature b usually low, but if it 
b charted every 2 hours, an irregular swing may be detected just above 
or below the normal line. The pulse may drop to about 60 for short 
periods during the 24 hours. Theblood; Therebusuallyaleucocytosisof 
15,000 or 20,000 per c-mm. The cerebrospinal fluid: Thb is often under 
increased pressxire, and there is an increase of polymorphonuclear cells. 
The chloride figure may be low. The fluid b sterile. The use of 
sulphonamides and of penicillin in the treatment of infections predispos- 
ing to cerebral abscess has very largely eliminated the preliminary 
stages. The first ^unplom may be headache, followed by a convulsion. 
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CO, 000 units (3G mg.) ot bcnzylpcnicillin should be given cvpO' 3 hours 
for 7 to 10 days. A chronic abscess may be drained immediately. 

Hydrocephalus 

Definition. Distension of the ventricles of the brain with cerebro- 
spinal fluid. 

Etiology. Theoretically the distension might arise from vanous 
causes, such as : 1. Over-production of cerebrospinal fluid. 

2. Blockage of an exit from a ventricle. 8. Obstruction to the absorp- 
tion of cerebrospinal fluid. The majority of cases in practice ore 
due to 2 or 8. Predisposing causes: 1. Age. Usually infants or yoimg 
children. 2. Heredity. Congenital hydrocephalus may run in families, 
as in the case of the children of Queen Anne. 

In order to understand how these causes operate, it is necessary to 
outline the physiology of the drculation of the cerebrospinal fluid. 

Physiology and Pathology. The cerebrospinal fluid is derived, 
by secretion and filtration, from the blood circulating through the choroid 
plexuses in the lateral, third and fourth ventricles. These vessels lie 
inva^ated in folds of the pia mater. The fluid leaves the fourth 
ventricle by the median and lateral apertures in its roof (foramina of 
^lajendie and Luschka), and passes out into the subarachnoid space, 
which here constitutes the ctstema cerebellomedullaris. It then circul- 
ates around the brain and spinal meduUa (cord). In order to reach the 
brain it passes through a channel in the subarachnoid space, at the level 
of the tentorium cetebelli and so reaches the cistema pontis and cistema 
interpeduncularis, and passing thence over the brain, absorption occurs, 
agjun probably by filtration, through the arachnoid granulations into 
the venous sinuses of the skull. Hydrocephalus may be congenital or 
acquired, and certain varieties arc described, 

Exiemal Hydrocephalus, This is a misnomer j serous fluid accumu- 
lates in the subdural space, leading to atrophy of the brain, as in senile 
atrophy or general paralysis of the insane. The cerebral ventricles 
may also be dilated, constituting compensatory hydrocephalus. 

Internal or Hypertensive Hydrocephalus (see Fig. 32). 1. Increased 
production of jluid. Obstruction to the venous circulation in the brain 
may increase the output of fluid from the choroid plexuses to the 
ventricles. Thus the great cerebral vein, which drains the choroid 
plexuses of the lateral and third ventricles, might be compressed by a 
subtentorial tumour. 2. Obstructed drculation of Jluid. Obstruction of 
one interventricular foramen (foramen of Jlonro) ivill cause dilatation of 
the corresponding lateral ventricle. This may be due to a tumour of the 
choroid plexus, and it may be intermittent. Obstruction of the cerebral 
(Sylvian) aqueduct, as by a tumour, will result in dilatation of the third 
ventricle and both lateral ventrides. Obstruction of the subarachnoid 
space, as by meningeal adhesions, at the level of the tentorium cercbelli, 
causes a “ communicating hydrocephalus.” The fluid which leaves the 
fourth ventricle through tlie foramina in its roof, cannot pass above the 
tentorium to be absorbed. Normally only one-fifth of the absorption 
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Fig. 32. Diagram indicating the Strcctores coNcensEo in tub fboduction 
or nvDROccrnAi.cs. 

Obstmciian at {1), infervcntricufar fomnicn, causes dZitcatJon of one I*lenJ 
vcntricif. 

Obstruction at (2), ccrcLraJ aqueduct, causes distention of both iatcral srnlricfct 
and of the 3rd ventricle. 

Obstruction at (3), (entoriam ccrebelH, causes eommunfeatin? ijydfoccphalos, 
wilii distention of the lateral, 3rd and 4tf» vrntriefes . a rommun/cation beinj* 
n'ltent through the foramina of Afa/cndie and LuscWca, with the BuharacfaooJd space 
nl^iind the spinal medulla (conIJ and the veotricolar sj-stem. The fluid passing from 
^ Ath ventricle to the subarachnoid space cannot reach the subarachnoid space 
the tentorium where absorpUon normalh- chiefly occurs. 
aDove ii« ... foramina of Siafendie and Luschka, cau-sca non-fonuaonia*ting 

Srd and 4U, i-,n Wcl™. 
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C0.000 units (36 rag.) of benzylpenicillin stouia be given evra^- 8 hours 
for 7 to 10 days. A chronic abscess may be drained immediately . 


Hydrocephalus 

Definition. Distension of the ventricles of the brain with cerebro- 

spinal fluid. , , . . 

Etiology. Theoretically the distension might arise from vano^ 
causes, such as : 1. Over-production of cerebrospinal fliud. 

2. Blockage of an exit from a ventricle. 3. Obstruction to the absorp- 
tion of cerebrospinal fluid. The majority of cases in practice are 
due to 2 or 8. Predisposing causes: 1. Age. Usually infants or yoimg 
children. 2. Heredity, Congenital hydrocephalus may run in famihes, 
as in the case of the children of Queen Anne. 

In order to understand how these causes operate, it is necessary to 
outline the physiology of the circulation of the cerebrospinal fluid. 

Physiology and Pathology. The cerebrospinal fluid is derived, 
by secretion and filtration, from the blood circulating through the choroid 
plexuses in the lateral, third and fourth ventricles. These vessels lie 
invaginated in folds of the pia mater. The fluid leaves the fourth 
ventricle by the median and lateral apertures in its roof (foramina of 
Jlajendie and Luschka), and passes out into the subarachnoid space, 
which here constitutes the cistema cerebellomeduUaris. It then circul- 
ates around the brain and spinal medulla (cord). In order to reach the 
brain it passes through a chaimel in the subarachnoid space, at the level 
of the tentorium cerebelli and so reaches the cistema pontis and cistema 
interpeduncularis, and passing thence over the brain, absorption occurs, 
again probably by filtration, through the arachnoid granulations into 
the venous sinuses of the skull. Hydrocephalus may be congenital or 
acquired, and certain varieties arc described. 

External Sydrocephalus. THs is a misnomer ; serous fluid accumu- 
lates in the subdural space, leading to atrophy of the brain, as in senfle 
atrophy or general paralysis of the insane. The cerebral ventricles 
may also be dilated, constituting compensatory hydrocephalus. 

Infernal or Hypertensive Hydrocephalus (see Fig. 32). 1. Increased 
production oj jimd. Obstruction to the venous circulation in the brain 
may increase the output of fluid from the choroid plexuses to the 
ventricles. Thus the great cerebral vein, which drains the choroid 
plexuses of the lateral and third ventricles, might be compressed by a 
subtentorial tumour. 2. Obstructed circulation ojjluid. Obstruction of 
one inten'cntricular foramen (foramen of Jlonro) will cause dilatation of 
the corresponding lateral ventricle. This may be due to a tumour of the 
choroid plexus, and it may be intermittent. Obstruction of the cerebral 
(Sylvian) aqueduct, as by a tumour, will result in dilatation of the tliird 
ventricle and both lateral ventricles. Obstruction of the subarachnoid 
space, as by meningeal adhesions, at the les'cl of the tentorium ccrebelU, 
causes a “ communicating hydrocephalus.” Tlie fluid which leaves the 
fourth ventricle through the foramina in its roof, cannot pass above the 
tentorium to be aljsorl)ed. Normally only one-fifth of the absorption 
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tokes place from the sub-arachnoid space below the level of tlie tentor- 
ium, and fo^-fifths above this plane. The pressure therefore rises both 
in the ventricles, which dilate, and in the subarachnoid space around the 
spinal medulla (cord), as shown by lumbar puncture. Obstruction of the 
foramina in the roof of the fourth ventricle as by meningeal adhesions, 
causes dilatation of the fourth, third and the lateral ventricles. S. 
Defective absorption. This is not often a cause of hydrocephalus. It may 
result from an inflammatory obstruction of the arachnoid granulations, 
by a generalised increased intravenous pressure in the skull due to a 
tumour, or by tlirombosis of the superior sagittal sinus (see otitic 
hydrocephalus, p. 317). 

In congenital hydrocephalus a structural defect may be present, 
such as a cerebral aqueduct mth an opening in its roof ; or a scar may 
cause obliteration of the aqueduct ; or the subarachnoid space may be 
obliterated by adhesions resulting from a heemorrhage at birth. Less 
often the foramina in the roof of the fourth ventricle are obliterated by 
adhesions. In many cases no cause is found. In acquired hydrocephalus 
the lesion may result from S3qihilitic or meningococcal meningitis, 
cerebral tumours, especially those situated in the posterior cerebral 
fossa, and rarely from thrombosis affecting the great cerebral vein or 
the cerebral venous sinuses. The normal amount of cerebrospinal fluid 
present is about ISO ml., with hydrocephalus this is usually increased 8 or 
4 times, but much larger quantities have been found. The lateral 
ventricles may be greatly dilated, the brain substance being reduced to a 
thin layer. 

Clinical Findings, Congeniiai Hydrocephalus. The head may be 
abnormally large at birth causing ditficulty in labour, or the enlargement 
may not be noted until a few days after birth. The skull bones become 
separated, the scalp is thin and translucent, the veins being prominent 
and tile hair scanty. Tlie infant’s face is dwarfed by the protruding 
forehead, and the lower lids may partly cover the pupils of the eyes, 
owing to downward pressure on the eyes by the orbital plates of the 
skull. In a severe case the infant cannot lift its head off the pillow. 
Other congenital defects may be present, such os bare-lip, cleft palate, 
spina bifida and imperforate anus, etc. The infant may suffer from 
convulsions and some degree of spastic paraplegia. If the infant 
survives, mental deficiency or blindness due to optic atrophy may be 
found. 

Acquired Hydrocephalus. The patient may be a young child or an 
adult of any age. If the hydrocephalus develops after the skull bones 
have firmly united there is no enlargement of the head ; if bony union 
is not complete some enlargement may occur. The patient complains of 
very severe headache, vomiting, disturbance of vision and unsteadiness 
or giddiness. 

On Examination : PaprIIasdema may be present, and in some cases 
there is weakness of the arms or legs of a spastic type with exaggeration 
of the deep reflexes, and an extensor plantar response. 

Differential Diagnosis. The diagnosis of congenital hydrocephalus 
usually presents no difficulty ; slight cases should not be mistaken for 
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mtn me area of the brain controHing the speech muscles a mnir>r 
writing centre connected with the hand, a sensory visiTl emtre and a 
sensoiy auditory centre connected with the eye Id respectrv jy 
the whole area comprising the speech zone (see Fig. 3S). The modem 
tendency IS to regard the subcortical zone with its association fibres as 
being intunately concerned with speech and writing faculties. Thus 

rfthTlcV-^f P“t<=rior end 

of the left inferior frontal gyms. Wernicke (JS74) postulated, in addition 
to the motor centre m Broca’s area, a visual sensory centre in the 
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left supramarginal and angxilar gyri and their subcortical zones, and 
an auditory sensory centre in the left superior and niiddJe temporal gjTi 
and the subcortical area. JIaric (1900) considered that true aphasia is 
due to a lesion in Wernicke's sensory zone, and that motor aphasia 
results from a combination of anarthria (disordered articulation) ^rith 
sensory aphasia. Anarthria is due to a lesion in the nciglibourhood of 
the lentiform nucleus and the genu of the internal capsule. TI>us in 
some cases of motor aphasia no lesion is found post-mortem in Broca's 
area, and in motor aphasia there is nln-aj’S some intellectual rreakness. 
Head (1910 and subsequently), after extensive study of tlic subject, 
introduced certaiD terms for t^-pcs of aphasia whicli arc probably 
cortical In origin. These include verbal aphasia ndtli difllcully in word 
formation, nominal aphasia with incorrect use of nouns in tp^i or 
writino, syntactical aphasia with incoherent or jnrpjn speech, ami 
semantic aphasia in whicli there is a lack of appreciation of the deeper 

ri^iDeaneeofwords and phrases. Workby GoIdsleinflOJSjwMncerned 


ENCEPBALITIS LETHAUGIOA siS 

the immediate results of the lesion which hns caused the aphasia his 
power of speech may be slowly improved by the help of a specially 
teamed speech instructor. c * a spccjaiiy 


Encephalitis 

Detotion. Diseases characterised by focal lesions in the grey matter 
of the brain and central nervous system, often mth a disturbance of the 
sleep mechanism. 

Etiology. The causative agent is thought to be a vims, but it lias not 
been isolated in all cases. The foUoning are some of the varieties 
described : — 

1 . E7icephaUtislelhargica,novrT&Te\ys<icn. It spread from Vienna to 
London in 1918. The virus ^as not isolated. 

2. Epidemic encepkalitisSt. Louis. Due to an anthronod-bomc 
vims, B (2). 

3. Japanese Z?. encephalUiSt due to arbora’irus B (2). 

4. Itxissian spring-summer encepkaliiis, alh'ed to the huping-iU 
complex, due to arbondnis B (3), a tick-bomc vims afiecling sheep and 
man. 


Encephalitis Letbargica 

Pathology. At autopsy tlic brain often presents no naked eye 
changes, but the pia mater may be hypewemic and cedematous, and 
on section the cortex and the basal ganglia may appear b}T>CTrcmic, and 
actual hsemorrhages are sometimes seen in the grey matter. Micro* 
scopically changes arc found in the various masses of grey matter. 
There is a “ culTing ” of the small vessels in tlic grey matter, due to an 
infiltration of I^Tnphocytcs and plasma cells in the perivascular spaces. 
Ner\'e ganglion cells may also undergo desfruef ion in localised patches of 
grey matter. The cerebral cortex is not usu.illy ofTccted. 

Incubation Period. This is probably about 8 to 10 da}*s. 

Clinical Findings. Certain tj-pes are described. TJie acute type is 
novr seldom seen. Sporadic cases start more insidiously. 

jicu/e Cases. The three main types arc : I.The somnoIent-ophlhaJmo- 
plegic type. There are fever, drowsiness and oculomotor palsies. The 
corticospinal tracts may be involved. 2. Tlie hyperkinriic ttjpc. There 
are muscular twitchings and myoclonic or convulsive movements. 

8. The amyadalk-akinelie type. This is on acute form of Parkinsonism, 
with rigidity and absence of movement. There may he tremors, sialor- 

rhosa and sleep inversion, ... 

Certain other forms of the acute disease will be enumerated, such as : 

4. The apepleclifom type- “ suddenly stricken, as hj- a 

cerebral htemorrhage and may die at once. S.The cereheVer type, with 
marked ata-via. 0. The amie biPbar type, wiUi distiirbanrt of speech 
and swnllowine. 7. The acute neuntie type, wiUi paresis of Uic face and 
limbs s The visceral type, with abdominal crises lesemhhng tliose at 
tabl'dortiib TkaZasyeptamatiety^. 

7 days, or there may be trismus or j-asmmg. 10. Ti^ preuda-taiet.e or 
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with the complicated timctional disturbance 

types of aphasia. The speech area of brain is ™pph=d by ™ 

branch (Sylvian artery) of the left middle cerebral artery. The ^al 

lesion is a thrombosis, embolus less often “““f “^tfh Ja 

so frequently results in death that aphasia cannot be observed. Aphasia 

of inddious onset may be due to a tamour. Transjto^ 

result from epilepsy, migraine, urmmia, general paralysis of the msan , 

or encephalitis lethargies. . i, « 

Oimcal Findings. In the majority of cases the aphasia 
onset and is associated with other symptoms of a stroke, there are 
various clinical types of aphasia, such as 1. Motor aphasia, pie patient 
is unable to speak intelUgibly, but the actual muscles involved m 
speech are not necessarily paralysed. Often he can say a few simp 
words, and he can understand what is said to hhn- ^ 2, Nominal aphasw. 
The paUent may not be able to name an object which he recognises, lie 
can realise, however, whether or not it is correctly named by somrone 
else. 8. Agraphia, The patient cannot write, although the hand 
muscles which are controlled by the adjacent cortical area in the precen- 
tral gjTUs are not paralysed. 4. Anarthria. Disordered speech may c 
due to a bilateral cortical lesion, or a bilateral lesion of the internal 
capsule (pseudo-bulbar paralysis), or to a bulbar nuclear lesion. 5. 
Word deafness. Spoken language is not understood, it seems to 
for«gn longue. The patient’s speech may be a jargon. 6. Word blind’ 
ness (alexia). The patient can see written words, but does not appreciate 
their meaning. 7. Mixed aphasia. In the majority of cases the aphasia 
is mixed. There is a disturbance of general intelligence, as well as of 
speech, writing and understanding of spoken words, and often the 
patient is also suTering from hemiplegia. 

Apraxia and agnosia are conditions closely allied to aphasia. In 
the former the patient is unable to carry out certain complicated 
movements, such as buttoning up his clothes. In the latter he confuses 
the use of objects. 

On Examinaiion : A certain routine should be observed in investigat- 


ing cases of aphasia. A complete neurological examination must be 
carried out and any lesion which is detected can often thus be localised. 
An enquiry should be made as to whether the patient is right or left- 
handed. The power of speech should next be tested by asking the 
patient to say how he feels, etc. If he cannot speak intelligibly his power 
of understanding spoken words should be tested by asking him questions, 
making liim indicate his answers by signs or writing. The power of 
undcTsUmding written or printed words is then determined by giving 
him a paper to read, and asking him if he understands it. He is asked 
to write, to repeat words spoken to him, to copy words, pick out named 
objects, to name objects, and to write from dictation. In this way the 
various connecting links of the speech area of the brain are tested. 

Prognosis. Tliis naturally depends upon Uie nature of the lesion. 
If it is not a hrmorrliage or a tumour, there is usually a tendency to 
improvement, but subsequent attacks are liable to occur. 

TrealmenL \Tljcn tlie patient has recovered from tbe shock and 



EmEPRALOMYELlTIS 847 

spinal fluid ; This is often normal, hut in some cases there is an excess 
of cells and protein. 

8. Spontaneous EncephdlomtjeUtis. The patient is usually a younn 
adult who IS suddenly taken ill, cither with pains in the body or Jirabs 
or With weakness of the legs. Tliere is often a spastic paresis or para- 
plegia, with exaggerated or lost deep reflexes, and usually an extensor 
plantar response. There may be sensory loss in one or both legs, or a 
Brown-S^quard syndrome with paralysis of one leg and loss of sensation 
on the other side. There is usually retention of urine. The cranial 
nervp are seldom affected, but there is often nystagmus. In some cases 
meningeal symptoms are present, or there may be aphasia and hemi- 
plegia. The cerebrospinal fluid is normal. 

Differential Diagnosis. The disease is probably distinct from acute 
multiple sclerosis. Thus the fever, shooting pains, loss of pain and 
temperature sensations, the normal cerebrospinal fluid, and, at times, 
loss of deep reflexes in the legs during the acute stage and ctiplioria, arc 
in favour of encephalomyelitis. In acute multiple sclerosis there is more 
likely to be diplopia, loss of postural and vibration sensations in the leg, 
and retrobulbar neuritis, Otlicr conditions wliich may require exclusion 
arc polioencephalitis, encephalitis lethargica, meningitis and encephalitis 
due to the virus of herpes simplex. 

Course and Complications. The disease may pursue a rapidly fatal 
course, or there may be recoverj’, after on acute illness lasting 2 or 2 
weeks, Sequclaj include a persistent Brown-St'quartI sjTuIromc, a 
condition resembling chronic multiple sclerosis, hemiplegia or aphasia. 

Prognosis. The mortality rate varies from 10% to 50%. 

Treatment. The patient must be kept in b^ and symptomatic 
treatment applied. In post-vaccinal encephalomyelitis 5 to 30 ml. of 
serum, obtained from an individual successfully vaccinated^ 14 days 
previously, should be injected intravenously, or into tbc spinal sub- 
arachnoid space after lumbar puncture. If the patient is comatose 25 
to 100 ml. of 25% sucrose solution should be injected intravenously. 

In encephalomyelitis folloning measles 10 ml of convalescent scrum 
should be injected intramuscularly and repeated if neecssar}'. The 
value of serum treatment is rciy doubtful. 


Encephalitis Periaxialis Diffusa 
Disease) 

DefiniUon. A disease dioracterised by inflammatory dmnecs in 

the white matter of Uic brain, with dcmydinalion of n^eflbrea. 

Etiology. Tills is a rare disease, the cause of which is unhnown. 

rhildren and youne adults are chiefly affected. , 

Md thBC may coalesce. The ccreheUum is someUmes aflecled. -licro- 
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pseudo-paratylic type, with ArgyU nobertson pupils and absent ankle- and 
knee-jetks. 11. The meningilie type, with symptoms of menmgism. 
12. The psychotic type, the initial acute delirium suggesting a psychosis. 

Chronic Cases. The manifestations of the chronic form of the 
disease may directly follow an acute attack, or they may only appear 
after an interval of several years. In some instances the acute stage of 
the disease was so slight that it was not recognised as anything beyond 
a mild feverish illness or a temporary diplopia. The symptoms of the 
chronic disease are due to destruction of nerve cells, and take the form 
either of Parkinsonism or of juvenile pscudo*pyschopathia. 

This disease is now chiefly of liislorical interest and a full description 
will not be given. 

The symptoms of the other types of encephalitis include headache, 
fever, drowsiness, coma, delium, vomiting, con\’ulsions and cranial nerve 
palsies. 


Acute Disseminated Encephalomyelitis 
Definition. Inflammation aflectingthe brain and spinal medulla (cord). 
Etiology. Certain types arc described : 1. Post-vaccinal, A com- 
plication oK’accination against small-pox and rabies. 2, After infectious 
fevers, such as measles, chicken-pox, mumps, small-pox, scarlet fever, 
diphtheria and whooping-cough. 8. Spontaneous, with no known cause. 

Pathology. The surface of the brain may appear congested, and 
on section punctate haemorrhages may be seen. ^Iic^oscopically, there 
is a diffuse infiltration of the perivascular spaces with round cells and 
plasma cells, and demyelination of the white matter may be present 
around the vessels. The pons, medulla oblongata and lumbar part 
of the spinal medulla (cord) are especially liable to be affected. 

ClinicalFindings. 1. Post-vaccinal Encephalomyelitis. Thesymptoms 
usually begin 10 to 12 days after a primary vaccination in a child over 
the age of 1 year or in an adult. 'Aie risk of post-vaccinal encephalo- 
myelitis under the age of 1 year is negligible. The patient complains of 
malaise, headache and vomiting. The temperature rises to over 102 ® F. 
(38*9® C.), the legs become paralysed, and the plantar responses may be 
extensor. There may be neck rigidity, convulsions and trismus. The 
cerebrospinal fluid pressure is increased and there may be an excess of 
protein and of mononuclear cells. There is later incontinence of urine 
and f<Eces in cases which die in coma. The patient may recover com- 
pletely, or die in a day or so, or recovery may be incomplete with 
residual states, such as hemiplegia. 

2 . Encephalomyelitis associatedxcith Inf eaious Fevers. The ^anptoms 
occur as a complication of measles, mumps, small.pox and chicken-pox ; 
the legs may rapidly become paralysed, and there is retention of urine. 
The panilj^is may be flaedd with diminished reflexes, and later spastic 
with increased reflexes, and an extensor response. There may also 
be dissociated anesthesia of the legs, pain and temperature sense 
being lost, and touch, vibration and postural sense being unaffected. 
In other cases there are convulsions with headache. The cerebro- 
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tracte IS seen. Multiple small cysts (porencephaly) are at times present 
in tae brain. 

Climcal Findings. No symptoms are usually noticed at birth, 
iiie infant not begin to walk until after the normal age (1 year). 
It is then noticed that tiie legs are weak. 

On Examination : There is spasticity of the legs, with an increase 
of the deep reflexes. The extensor plantar response of the infant is 
perpetuated. Later the heels become raised, and the child cannot walk 
on them, the legs are adducted, and may actually cross one another on 
walking (scissors gait). The arms are rarely affected. In the majority 
of cases the mentality of the child is normal. In other cases mental 
deficiency, athetoid movements or epileptiform fits may occur, Tliere 
is usually a tendency to improvement, but death may result from some 
intercurrent disease. 

Treatment. In the early stages massage and passive movements 
should be applied to the affected limbs. Later, contractures may be 
improved by operations such as tenotomy. Active remedial exercises 
are useful in the co-ordination of movements. The administration of 
thyroideum in doses of 1/10 gr. (6 mg.) t.d.s. is of VTilue in many cases. 


Amaurotic Family IdloQ' 

{Cerebro-macular Degeneration, Tay^Sachs Disease) 


Etiology. The cause is unknown. Tlie patient is nearly aljrays a 
Jewish infant. It tends to affect several members of one family. 

Pathology. There is degeneration of ner\*e cells, with deposition of 
lipid material tliroughout the brain and spinal medulla (cord). The 
nerve cells swell and the nuclei are destroyed. 

Clinical Findings. The infant appears healthy at birth, but between 
the age of 8 and 0 months muscular weakness is noticed. This often 
starts in the back, and becomes generalised. Ophthalmoscopic 
examination shows a condition of primary optic atrophy, with a cherry 
red spot at the macula due to atrophy of tire retina and exposure of the 
choroid. The disease is progressive, there is marked mental deterioration, 
and death occurs in about G to 12 months from the onset of symptoms. 

The Juvenile Type (SpieJmetjer-Vogrs disease). ^Vnothcr type of the 
disease affects young children, usually not Jews. There is some degree 
of optic atrophy with retinitis pigmentosa, but tl»c red spot docs not 
appear at the macula. 


Tuberous Sclerosis 
(Epihia) 

Definition. A congcnitiil disease clmraclcriscd by menial defiefenej-, 
enilcDtic attacks and adenoma sebaceum. , i 

^ PaUioloSy Nodules, resembling glial sclerosis, are lotmd m e 
eorrW cortex and in tbc srolis of the Inlcral vcntrielca. Tliese naiy 
calcify. Various tumours ore also met with in the retm.o, kidney*, ke-'t 
or lungs. 
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scopically, it is seen that the myelin of the wHte matter is destroyed, 
^th secondary degeneration of the axis cylinders. An infiltration of 
round cells and neuroglial cells is present in the •white matter, and 
phagocytes and lymphocytes are gathered around the vessels. 

Clinical Findings. The patient is often a child about the age of 
8 or 10 years. The sjTnptoms depend upon the area of brain afiected ; 
in a typical case the patient is comparatively suddenly taken ill •with 
malaise and headache. There may he early disturbance of •vision, 
giddiness, deafness, or difficulty in walking, or in using an arm. 

On Examimdion : If the cortical motor area is involved there may 
be spastic weakness of a or arm, with exaggerated deep reflexes and 
an extensor plantar response. With involvement of the occipital rortex 
there is dimness or loss of viaon. Thus both visual fields may be totally 
blind, or •with unilateral lesions there is a homonymous hemianopia. 
The pupils react normally, and the discs are normal ; occasionally there 
is a slight degree of optic neuritis. When the frontal lobes are afiected 
there may be alteration in mentality, such as childishness or actual 
dementia. In other cases there is disturbance of speech or aphasia. 
Jacksonian fits or generalised epileptiform convulsions may occur. 
The cerebrospinal fluid j This is normal. The temperature is usually 
nonnal, but may rise before death. 

Dlflerential Diagnosis. The diffusely scattered and spreading 
nature of the lesions usually serves to differentiate the disease from a 
cerebral tumour. With the latter, papfllccdema is generally more 
intense. 

Course and Complications. The course is usually steadily progressive, 
arrest being very rare. 

Prognosis. The disease is usually fatal either in a few months or 
in 2 to 8 years. 

Treatment. Ko cure is known. 


Cerebral Diplegias 
(incZudif^ LtaWs EUease) 

Definition. A disease of infants characterised by spastic diplegia, 
or spastic rigidity of the arms, trunk and legs. 

EUol^y. In Little’s disease the causes are operative before or 
during birth. They include birth injuries, resulting in meningeal 
hjcmorrhagc, asph^'xia at birth, hxmolytic disease of the new*born, 
mtra.utcrme mfections, and faulty development (agenesis) of the 
corticospinal tracts. In other cases of cerebral diplegia the spasticity 
develops in early life, oflCT due to encephalitis, and rarely to h}T>o- 
thjToidism. Infantile hemiplegia may be due to haemorrhage, infections, 
and possibly to degenerations. 

Pathology. Cerebral venous hemorrhage, or petechial and confluent 
haunorrhages, may be found post-mortem. In other cases the gj'ri of 
the brain appear atrophied on naked eye examination (atrophic lobar 
sclerosis), and microscopicaDy, atrophy or sclerosis of the corticospinal 
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1. Petit mol (minor attacks). The patient may be quite unaware 
of their occurrence. The onlooker notices that the patient suddenly 
rtops speaking or remains motionless for a second or so. He looks 
dazed, the pupils may dilate, the head moves slightly, the eyes deviate 
and there may be yawning. The face usually becomes pale and 
subsequently flushes. The patient then comes round suddenly and 
continues what he was doing. During the attack there is a brief loss 
of consciousness. 


Pyknolepsy. This is a disease of children closely resembling petit 
mal. The onset is usually between the ages of 4 and 12 years. The 
attacks begin quite suddenly and are of very brief duration, lasting only 
a few seconds. The child has a vacant look and is unable to speak or 
move. There may be twitclung of the eyelids, and the eyes may roll 
upwards. There are no convulsions and the child does not fall and is 
not really unconscious. Recovery is sudden and complete. As many as 
100 such fits may occur in a day. The attacks usually disappear after 
puberty and are totally uninfluenced by drug treatment. 

The akinetic form. The patient may suddenly fall to the ground 
without warning, due to Joss of postural control (morbus eaducens). He 
gets up at once after a momentary loss of oansciousness. 

Myoclonic jerk*. Sudden jerky movements occur of the arms or 
trunk, without apparent loss of consciousness. Tliesc three forms 
constitute the petit mal triad. 

2. Grand mal (major attacks). In about half the coses there is a 
preliminary phase known as an aura. The aura : Tin’s may take the 
form of auditory, visual, olfactory or gustatory sensations. In other 


cases numbness or tingling may be fdt in one of the extremities, or a 
sensation of something travelling up the arm or J(g. There may be 
slight muscular twitchings, cramp, sweating, giddiness, or peculiar 
dreamy states or reminiscent sensations of familiarity with certain 
places with which the patient is personally unacquainted. These aurtc 
indicate the beginning of o fit in some portion of the brain and the 
process, whether it be one of excitation or inhibition, spreads rapidly, 
producing unconsciousness and convulsions. TIjcsc usually nffcct 
first the muscles which move the head and eyes and then rapidly 
become generalised. The patient may give an im'tial uneonscious erj' 
and then fall to the ground. There is marked pallor. The tonic phase. 
This lasts for about half a minute. The muscles arc contracted and Uie 
attitude is often that of decerebrate rigidi^, the arms being flexed and 
adducted the legs extended, the head retracted and often turned to 
one side and the back arched. Respiration usually ceases with resultant 
cyanosis The tonrnie is protruded and bitten ns a result of masticatoo' 
suasm. The clonic phase. This is cbaroctcriscd by jactitations, vWent 
muscular contractions and relaxations producing conMihions. They 
may b= noted on ono ride of the body. BreolInnK « rifnnnn« nnd 
frothy fluid c.’oidcs from the moutli, which 15 hlood-staned if the checks 
OT tonimehave been bitten. The face is contorted, the moull. openms 
md clSno and the eyes roUing upwards. Tl«re a fr^ucnlJy enuresis 
and the puUe is rapid nnd of smnU volume. The pupds nrc djated and 
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Clinical Finilings. Convulsions are usually noticed during the first 
year of life. The adenoma sebaceum appears a few years later, first m 
the labio-nasal folds, it spreads to the cheeks in a butterfly area, involv- 
ing later the chin, but not the upper lip. The adenomata tend to 
coalesce and become dark red or brown. Caf^-au*lait staining may be 
seen elsewhere on the skin and a shagreen patch in the lumbo-sacral 
region. There may also be neurofibromatosis. X-ray examnation of 
the head shows thickening of the skull and calcified nodules in the brain 
or projecting into the lateral ventricles. The long bones, hands or feet 
may show periosteal thickening, osteoporosis, or cyst formation. 

Prognosis. Death may be delayed for many years, and then result 
from intercurrent infection, epilepsy or renal tumour. 

Treatment. TWs is devoted to care of the patient on account of the 
mental deficiency and to treatment for the epileptic fits. 


Epilepsy 

{Idiopathic Epilepsy) 

Definition. A chronic disorder in which there ore recurrent distur- 
bances of the chemico-eiectric activity in the brain associated with 
attacks of unconsciousness, with or without convulsions, or in which there 
are psychic seizures, due, in the majority of instances, to no known cause. 

Etiology. In some cases an attack may be provoked by a fright. 
Predjaporing causes : 1. Age : The majority of cases begin in childhood 
or about the time of puberty. In about 25% of cases epilepsy begins 
after the age of 20, 2, Sex : The incidence is equal. 8. Hereditary 
transmission : The disease is not transmitted, but there is a hereditary 
trait which is transmitted in a definite proportion of cases. 4. Dys- 
pituitarism, especially of the Frohfich type. 6, Migraine may be a 
precursor. 6. Alkalosis. 7, ^Yate^ intoxication. 8. Menstruation. 
0. Anoxemia and hypoglycffimia. 10. Local cerebral lesions are present 
m a certain proportion of cases, especially in temporal lobe epilepsy. 

Pathology. The electro-encephalogram shows that epilepsy is 
associated in many cases with the development of abnormal rhythms in 
the cerebral cortex. It is a paroxysmal cerebral dysrhythmia, in which 
discharge occur from living neurones. This probably depends upon the 
metabolism of the neurones. Post-mortem, no thanges are found in the 
central ncrs'ous system of patients who have suffered from idiopathic 
epilopsj'. 

Clinical Findings. The patient is usually a child or young adult. 
There may be a history of infantfle convulsions. The general health 
Is often good, but the patient is apt to be lazy, egocentric and prone to 
Ijdng. The speech may be of the “ plateau ” type, the vowels being 
pronounced with a peculiar even tone. The clinical findings of 
idiopathic and organic epilepsy are indistinguishable, nnd the so-called 
Jacksonian, or local fits, arc met with at times in many cases of idiopathic 
epilepsy in which there is no local lesion of the brain. Certain types of 
epilepsy ore described : — 
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‘““g"® n® micturate. Hysterica! attacks may 

witk a ? ^ »=»ciated 

With a fall m blood pressure and are usually provoked by some un- 
pleasant sight or thought, or by standing on parade. There is loss of 
consciousness and convulsions may occur. Stokes-Adams’ attacks arc 
associated with cerebral aniemia. G. Vasovagal attacks. Tliese resemble 
a much prolonged attack of petit mal. There is cutaneous pallor and 
sweating, a slow and feeble pulse, dilated pupils, flaccid muscles, 
abdominal, cardiac or respiratoiy discomfort, and the patient may fall. 
Faints may be associated with epidemic vomiting and diarrhcea. 
7. Narcolepsy. This may be differentiated from epilepsy, ^fnlcs arc 
affected slightly more frequently than females, usually about the age 
of puberty or more rarely about the age of 40, and the disease is very 
obstinate. It is characterised either by sudden attacks of uncon- 
trollable sleep, or by the cataptectic attacks, with loss of muscle tone. 
Tbe latter are induced by emotions, especially by amusement. The 
patient falls, but retains consciousness. He is unable to speak or to 
move, the lower jaw drops and the eyelids tend to close. After a few 
seconds or minutes he suddenly recovers. There may be protrusions of 
the tongue or contraction of the facial muscles, possibly due to the 
patient tiying to speak. The patient usually describes the attack by 
saying that he “ flops/’ In some cases narcolepsy is compUcated by 
epilepsy. Traumatic cases also occur following blows on the head and 
possibly result from minute baanorrhages near to, or in the third 
ventricle. 8. The Kleine-Levin syndrome. There are periodical attacks 
of somnolence lasting 2 or 8 weeks, accompanied by excessive hunger. 

Course and Complications. The course of epilepsy is very variable. 
Minor attacks may occur frequently and be interspersed with major 
fits. Major attacks may recur at comparatively long intciv'als. Com* 
plxcaticms inciaeJe post-epilept/c phenomena, such as autamath actions. 
Thus the patient may undress after on attack, being quite unaware of 
his actions. Mania and paralysis may ensue. Rupture of the heart, and 
fracture or dislocation of the jaw, may occur during the convulsive stage. 
Mental deterioration is especially likely to follow attacks which begin 
early in childhood ; it does not depend upon the violence of the attacks. 
Prognosis. The outlook is usually unfavourable in epilepsy, and 
spontaneous recovery is comparatively infrequent. Tlic most favour- 
able features are if the attacks begin after the age of 20. and if they arc 
not very severe. Mental deterioration is an unfavourable feature 
Petit mal is less influenced by treatment. S'ia/us cpilepticns is a ^’crj 
grave event ; death may be due to an accident, such as suf/DC.ition 

during a nocturnal attack. . i. i 

Treatment. Frophylactic. An attack may sometime be aborted 
when there is an aura of something travelling up the hmb. by lying a 
bandage around the limb close to the trunk. Firm muscular wntraction 
by clenching the fist may at times avert an attock heralded by « 
nised aura. In view of the transnussion of a hereditary trait it is 
inadvisable for epileptics to marry. . • . » , u,. 

Curative : 1. During the ottack. No speani treatment is usuallj 
Biuimo5T*a imicxBs. 
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do not respond to light, tlxe corneal and deep reflexes are mually 
abolished and the plantar responses are often extensor. It is bcheved 
that the blood pressure falls during an attack. After 8 to 4 nunutes the 
convulsions cease, and the patient falls asleep or rapidly regains con- 
sciousness. He does not remember the attack, but niay be made aware 
of it by finding that he has injured himself or that he is in some unusual 
position, or that he has had incontinence of unne. On recovering 
consdousness he may complain of severe headache or of nausea or 
vomiting. Tliere is frequently polyuria \rith a trace of protein in the 
urine, and an extensor response may persist for a few hours, with in- 
crease of the deep reflexes. In some cases there is a temporary aphasia 
or post-epileptic paralysis (Todd’s paralysis). 

3. Psychic seizures (psychic equivalents, psychomotor epilepsy). 
These include peculiar <heam states with hallucinations of sight, smcD, 
taste or sound. There may be amnesic states, automatic actions, 
chewing movements, or stupor. In the third variety there may be 
jerky movements, nudity, actions of violence, fugues, or running 
episodes. In temporal epilepsy there are psj’chomotor seizures, with an 
aura which may be olfactory or abdominal. There are often personaUty 
changes. The clcctro-encephalogTam shows changes in the majority of 
patients suUering from epilep^, even between the attacks. The 
abnormality between the fits consists in the occurrence of intermittent, 
irregular slow waves. Seizure waves occur during a fit ; in grand mal 
there are sharp spikes, in petit mal quick sharp spikes alternate with 
slow round waves, and in psychomotor attacks square fiat waves are 
seen (see Fig. 25). About 20% of epileptics have a normal electro- 
encephalogram, and in about 12% of normal people the electro- 
encephalogram is abnormal, although there are no fits. 

4. Status epiUpticus. The patient may pass into a state of coma 
interrupts by convulsive attacks without recovery of consciousness. 
The temperature is raised to 104* or 105® F. (40® or 40'5® C.), the pulse 
is frequent and of small volume, there is rapid bodily wasting and death 
is Ukely to occur in a few days from fatty myocardial degeneration or 
pulmonary osdema. 

Differential Diagnosis, Idiopathic epilep^ must be diagnosed 
from : 1, Infantile convulsions, Oinically the convulsive phenomena 
^ alike, and epflepsy can only be excluded by the course of the disease, 
in&ntile convulsions being of a temporary nature, epilepsy tending to 
recur. 2. Jacksonian epilepsy. This type is, in some cases, organic and 
associated with a definite cerebral lesion such as a depressed fracture of 
he skull, tumour of tile brain, gunshot wound ofthe head, etc. Localfits 
ensue. In other c^es local fits occur in idiopathic epilepsy. 8. Epi- 
eptiform convulsions associated with unemia, congenital cj'stic disease 
of the kidney, chronic hypocalcaemia following thyroid operations, 
alcoholism, lead poisoning, cerebral syphilis, general paralysis of the 
insane, cerebral c>^ticercosis, etc. 4. Hysterical attacks. During these 
attacks the patient is not completely unconscious. The attacks occur 
in the presence of onlookers, and the patient does not fall in a dangerous 
situation. The comeal, pupil and deep reflexes are usuallj’ present. The 
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'^‘= si™"- ""<3 ‘““5 docs not stop 
the convulsions an enema may be administered, followed by a rectal 
injection of | to I n. oz. (22 to 80 ml.) of pamldchyde (for an a^nlT) 
with an equal quantity of olive oil. and the temperature may be lowered 
by tepid sponging. 

^ General Tre^ment.^ The patient should be encouraged to take an 
mterest m outside affairs as far as possible, but mental worry and over- 
latigue are injurious. A regular mode of living, with open*air exercise 
and avoidance of alcohol should be enforced. No epileptic should be 
allowed to drive a car or engage in any occupation in which he may be 
a danger to himself or to others. Children of the poorer class are often 
best treated in special institutions or colonies. 

Narcolepsy. This may be treated on the same hues as epilepsy, in 
some cases goat! results have been obtained by fbe administration of 
ephedrine hydrochloride | gr. (SO mg.) three times a day tar an adult, and 

1 gr. (22 mg.) for a child, or by amphetamine sulphate, 5 mg. tablets, 

2 to 18 daily. 


Chorea 

(St/denham^f Chorea. Rheumatic Chorea. St. Vitut* Dance) 

Dednlflom A disease characterised by spontaneous and irregular 
muscular contractions, usually associated with an acute rbeuinatfc 
infection. 

Etiology. The cause is not definitely known, but in the majority 
of cases chorea is believed to be due to a rheumatic infection. It may 
occur without any clinical evidence of an acute rheumatic infection. 
It may be associated with scarlet fever, diplitheria, measles and rarely 
with chicken-pox. Exciting causes: J. IWglit. 2. Pregnancy, especially 
during the first three months of the first pregnancy. Predisposing causes: 
1, Age: Childhood and adolescence, rare after 25. 2. Sex: Females 
predominate. 3. Overwork at school and Icft-handcdncss. i. Poverty 
and unhygienic surroundings, 5. A familial rheumatic tendency. 

Pathology. Changes are found in the cerebral cortex, tljc caudate 
nucleus, the substantia nigra, the red nucleus and possibly the superior 
cerebellar peduncles are olTectcd. A focal lesion of the subthniamic 
nucleus (corpus Luysii) will cause hcmichorca on tlic opposite side. 
Jlicroscopically there is vasodilatation, at times perivascular cuffing, 
and degeneration of ganglion cells. 

Clinical Findings. Tlic patient is often a child of about the age of 
30, ■who becomes nervous, irritable and unnaturally emotional. Site is 
listless, inattentive and has difficulty with her lessons. Tlicrc m-ay Jjavc 
been loss of appetite, and sore throat, growing pains or rashes (sticli as 
erythema nodosum). In some cases the child seems lame or drn^ one 
leg or is clumsy, and is apt to drop things, and she may have dinictiUy 
in speech when excited. Tw itcliing of the face, grimneing, twitching of 
the hands, or slmigging the shoulders may Ikj the first sign notiw! «» 

other instances. . 

On Ern/nhwtion: The signs vary with the seventy of tli^ 
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squired for uU^cks of petit mol. "tte 

attack of pend mal consists m ’“3"” 'is tongue by 

3J3S»fi2SS~.» 

when other methods fad. The dose for an adult is 

0-3 a ipsuie SrtSTthis may te ““‘““f >' ^ ° sfde'^^n-ect 

dioBe (Paradione) may be tried in the same doses, the sam p 
Treatment is usually begun 

i p. (30 mg.) once or twice a day, incteasmg up to 1 p. ^0 togO • ■ j 
Alternatively, a Spansule containing 1 p. (00 mg.) or IJ p. ( . % by 

phenobarbitone t^y be given b.i.d. Dtowsinps ^e ‘ie'Ud by 
the simultaneous administration of amphetamine sulpn. 5 
bmakfast and before luneh. It is often found helpful to 
of phenobarbitone and combine it with phenytoinum sodi^ j „ nl 
Epanutin, Eptoin) in doses of 0-1 to 0'2 G. t.i.d. tor an adult, md 0 01 
to 0-1 G. t.i.d. tor a diild. It is put up in capsules contaimng E^utm 
0-1 G. with phenobarbitone 0-05 G. Sideeilects include hyperwpny 
of the gums, ataxia, nystagmus, diplopia, skin rashes, neutropenia an 
delusions. t 

Primidone (Jlysoline) is also of value in grand mal and tempo 
lobe epilepsy, but of less value in petit mal. It may produce drovrsmess 
and giddiness. The dose for an adult is 0-25 G. daily, indeased to 3 or 
6 doses in the 24 hours. In very resistant cases methoin (Slesontom) 
may be tried in doses for an adult of 0-2 G. t.i.d. It may ^ 
drowsiness or aplastic anasmia and the blood should be examined 
monthly. . , 

In temporal lobe epilepsy sderoUc areas may be present m rnc 
inferior and medial part of the temporal lobe. Treatment has been 
recommended by excising the anterior part of one temporal lobe. It i9 
claimed that the fits are abolished or reduced in over 50% of cases so 
operated on. The improvement in personality is not so good as is the 
diminution in the number of epilepUc attacks. Patients with per^n- 
abty changes and aggressive outbursts may be improved by operation. 
Those with paranoid aggresave states, hysterical reactions, or inefficient 
personalities are not so improved. 

For stalus epUepiictis the patient should be kept in bed in a darK 
room, and an immediate intramuscular injection given of 10 rf., ol 
paraldehyde, for an adult. This is put up in 10 ml. ampoules. 

lively a subcutaneous injection of phenobarbitone sodium 2 gr. (0-1- 
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few iieeU but if the conditiQn is overlooked or the child is pressed at 
disease IS prolonged. Eecurrent attacks occur in about 
80 ^ of cases, often after an interval of a year. A watch should be kept 
for complications such as endocarditis or pericarditis. Aortic disease 
rarely occurs. Jlitral stenosis may develop many years after an attack 
of chorea. 


Prognosis. Tliis is good, except in chorea gravis and maniacal 
chorea. In chorea gravis dysphagia is a dangerous .symptom, and 
maniacal chorea is usually rapidly fatal. The gravity of the disease is 
increased by endocarditis or pericarditis. Abortion is liable to occur in 
the chorea of pregnancy, and may be followed by the death of the 
mother. 

Treatment. In all cases the cliild should be taken aw'ay from school 
and kept quietly at rest at home, preferably in bed, unless the disease 
is very mild. In severe cases precautions should be taken to prevent 
the child injuring herself by falling out of bed. Adequate nourishment 
is necessary and milk is of value in tJiis respect. The boivels should be 
kept open daily. Warm baths tend to relieve the ner\'ous symptoms. 
There is no specific curative drug. Good results arc usually obtained 
with aspirin in doses of 5 to 15 gr. (0-3 to 1 G.) or more t.d.s. for a child 
of 10 to 12 years. Penicillin, 250,000 units (150 mg.), should be given by 
mouth for 10 days. For restlessness phenobarbitone 4 to 1 gr. (50 to 
CO rag.) may be given t.i.d. and in more severe cases plicnol^rbitonc 
sodium 2 gr. (0A2 G.) in 11 m. (0*7 ml.) of water should be injected 
subcutaneously. In maniacal chorea a mbctiirc containing Pot. brom. 
10 gr. (0*6 G.), chloral hydrat. 15 gr. (1 G.), sjt. niirant. 50 m. (2 ml.), 
aquam ad J fi. 02 . (15 ml.), should be given t.d.s. for a cliild of 12. In 
some cases an injection of hyoscin. hydrobrom. 1/500 gr. (0*2 mg.) is 
of value. The results of the administration of ACTJI or of cortisone arc 
very variable. During the illness a careful watch should be kept on the 
heart to detect signs of dilatation, endocarditis or pericarditis. Should 
they occur, further rest in bed is required. Convalescence should never 
be hurried, and the child sliould not be allowed to return to school until 
all movements have ceased. No examinations should be allowed for n 
year after returning to school. 


Huntington’s Chorea 
(Chronic Progrestive Chorea) 

Definition. A disease charoctcriscd by choreiform movements and 

mental deterioration. « , rr . 

Etiology. The cause is unknown. Predtspoftng eauees : i.HereUjiy. 
The disease presents a definite familial incidence, and in some cases the 
and ph\'sical characteristics arc transmitted independently. 
The original patient went from Bures in Suirolk to America m t^o. ami 
one linf was^ traced tluough SO generations up to 3D32 aja 

being noted. It was described by Huntington of romcroy. Ohm. in J* . .. 
In stfcccssive generations the disease tends to show itself earlier ; fuitlier. 
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A Mild Case ; The twitching movements are seen chiefly on both 
sides of the face, and in one hand, arm or shoulder. Tremors are seen 
when the arm is extended and there is a tendency for the arm on the 
alfected side to droop, with flexion of the wrist and over-extension of the 
metacarpo-phalangeai joints. The tongue may be jerked in and out 
when the patient is asked to protrude it. Jerky movements may occur 
at the elbow and shoulder when the patient grips the examiner’s hand. 
The temperature is normal, but the heart may be slightly dilated. 

A Moderate Case ; The movements now are very obvious and the 
child is hardly ever still. The legs are less affected than the arms. 
■\Yhen only two limbs arc involved they arc always homolateral. The 
face and trunk muscles ate bilaterally affected. The movements are 
described as spontaneous, large and irregular. To a certain extent they 
can be controlled and they cease during sleep. The affected muscles 
are lacking in tone and the arm does not swing on the affected side on 
walking. Hypermetria is shown by the difBcxilty in grasping objects, 
and by the finger overshooting the mark in the finger-nose test. 
Dysdiadokokinesis may also be present. The reflexes : The cutaneous 
reflexes are normal. The deep reflexes are diminished in moderately 
severe cases, and the knee-jerks are ** sustained,” the leg being hung 
up for a brief period before it falls again. The sphincters are not atfccted. 
Sensation is normal. The temperature is often normal, unless the illness 
is complicated by an active c^itis, and the pulse is not so rapid as in 
rheumatic fever. 

Severe Cates {Chorea gravis) : The movements arc violent and the 
patient may be throvm from a chair or bed. There is disturbance of 
speech and of deglutition, Sfaniacal symptoms may appear, or there 
may be delirium with visual hallucinations. The temperature is usually 
raised and signs of endocarditis are rarely lacking Other types 
described include : Chorea mallisj in which there is a flaccid paresis of 
the voluntary muscles, with only slight movements. Paralytic choreoi 
one arm or leg may be limp and almost useless. 

The electro-encephalogram in chorea usually shows abnormalities. 
In hemichores there are waves indicating electrical activity in the 
opposite cerebral cortex. 

Differential Diagnosis. The diagnosis of a typical case of chorea 
usually pr^enta few difficulties. Certain other conditions may require 
consideration, such as : 1. A tic. Here the movements are repetitive 
and limited to certain muscles. 2 . Hysteria. St. Vitus’ dance, as 
originally described, was presumably a hysterical manifestation. The 
movements in hysteria have not the character nor distribution of those in 
diorea. 8. Symptomatic chorea. This occurs in such diseases as epilepsy, 
infantile cerebral paralj-sis, tabes dorsalis, general paralysis of the insane, 
or as a post-encephalitic symptom. 4. Athetosis. The movements here 
differ from those of chorea and are usually confined to the hand or arm. 
They are generally the sequela of a hemiplegia. 5 . Huntington’s chorea. 
The age incidence is later, there is a familial history and usually mental 
degeneration. 

Course and Complications, mid cases respond to treatment in a 
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change noted by the parents is often an alteration in their 
child s disposition. The infant may become listless, or e-thibit fits of 
temper charaetensed by screaming and biting. He may complain of 
rtching, tmghng or burning of the soles of the feet or palms of the hands. 
Ine appetite is often poor and thirst excessive, and micturition mav be 
delayed. 

On Examination : The child avoids the light and may lie curled up, 
or bury his head in the pillow, or sit forward with his head between his 
feet. The feet and hands are cold and the soles and palms resemble 
raw beef in their colour and sodden appearance. An erythematous 
rash may also be seen on the trunk and limbs in some cases. Tliese skin 
changes do not always appear, and may not be noted until late in the 
disease. Gangrene of the fingers and toes occurs at times. The child 
may be seen rubbing his feet and hands or placing them on a cold surface 
or sucking his fingers. There may be profuse sweating, especially of the 
hands and feet. Muscular weakness and hypotonia with wasting may 
be a prominent feature, so that the child cannot walk. Jfyoclonic 
movements are sometimes seen. The teeth may also fall out. The 
deep reflexes are diminished. The inguinal, axillary and intercostal l^miph 
nodes may be enlarged. Desquamation of tiie hands and feet occurs 
in the terminal stages of the disease, before the pink colour disappears. 
The temperature is usually normal, but a tachycardia of 140 to 180, 
persisting by day and night for several weeks, is often found. The 
blood pressure is usually raised to 110 or 130 mm. Ilg. The white cells 
show a leucocytosis of 10,000 to 80,000 per c.mm. Lumbar pimcturc in 
the early febrile stage usually reveals a fluid showing meningitic changes 
with a slight excess of protein and cells. Insomnia may be a very 
pronounced feature of the disease. 

Diifferential Diagnosis, The early stage is usually considered to be 
due to some slight febrile disorder. The excessive thirst may suggest 
diabetes insipidus, and the muscular weakness poliomyelitis, post- 
diphtheritic paralysis or amyotonia congenita. Several cases have been 
mistaken for tuberculous meningitis. The gangrene of the fingers or 
toes may suggest Morv'an’s disease. 

Course and Complications. The disease may last for a few weeks 
up to six months, and may be interrupted by remissions or by exacerba- 
tions and relapses. Complications include septictemia and broncho- 
pneumonia. I r> 

Prognosis. This is usually good and there are no scquclro. iro- 
gressive wasting or intcrcurrent infection causes death in aliout S% of 

'^^^Treaimcnt. Prophi/lactic: No teething powders containing rncmio' 
should he sold. Tins would prob.ibly stamp out the diwase. 

Curative: A soothing applic.ation for the hands and feet consists ofn 
paste made of equal parts of Zinc oxide, calcium ciirbonate, gJyrcnn and 
water Some sedative drug, sueli ns phcnobnrbitone j gr. (T-5 mg.J a 
b.ib)- of 4 months and i p. (ao me-) for nn infant of 4 years, sliouW l.f 
prescribed for tiic insomnia. 
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if one generation escapes, the disease does not reappear. 2. Age : 
UsuaUy between 80 and SO years. 8. Sex : The incidence is eq^l. 

Pathology, The brain is usually below the average size, with some 
atrophy of the frontal lobes and corpus striatum, the putamen is 
especially affected, with secondary involvement of the globus pallidus. 
The mental changes may be due to atrophy of the cortical nerve 
cells. 

Cfintral Findings. Choreic movements are first noticed in the face 
or in the muscles moving the head. The arms and legs are subsequently 
afiected. The speech may have a peculiar explosive character. The 
oculo*motor muscles are usually the last to be involved. The patient 
finally becomes chair-ridden or bed-ridden. The mental changes are 
insidious, the patient is irritable and lacking in external interests, and 
gradually his higher mental faculties fail. 

Differential Diagnosis. The character of the motor and mental 
changes, with a familial history, usually establishes the diagnosis. The 
blood and cerebrospinal fluid should be examined to exclude neuro- 
sj'philis. Senile chorea : The age of onset is later. There are choreic 
movements, but no mental changes. This may be an atypical form of 
Huntington’s chorea. Congenital chorea : This is present from birth 
and is probably due to agenesis of the cells in the corpus striatum. 
There is no spasticity of the limbs, but the mental processes are rather 
slow. The condition appears to be related to Huntington’s chorea. 
Apoplectic chorea : Thb results from a hsmorrhage into the substantia 
nigra in the mid*brain. The patient has choreiform movements and 
usually dies in a week or so. 

Course and Complications. The course is usually slow, and the 
patient may live for 20 years or so after the first appearance of symptoms. 
Homicidal or suicidal mania may occur as a complication. 

Prognosis. The disease, although not curable, is not necessarily 
fatal, and death is often due to an inlercuTrent infection. 

Treatment. Prophylactic, hlanriage should be avoided by a sufferer 
from the disease. 

Curaiice. Iso drug is known to have any effect in checking its course. 


Pink Disease 

{Infantile Acrodynia. ETythradmui. TropTuhdermatoneurosis) 

Definition. A disease of infants characterised by mental disturb- 
ances, bsomnia, sweating, disordered sensation of the extremities and 
peripheral vascular phenomena. 

Etiology. Tliere can be little doubt that the cause is mercury 
contained in teeth and dusting powders. 

Pathology. Peripheral ncuritie changes have been described together 
witli cliromatolysis of anterior horn cells, and at times round-celled 
infiltration of the brain. 

Oinlcal Findings. Prodromal Stage. The onset is insidious, but 
llicrc is probably an early stage with slight fever lasting a few days. 
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extTOSion or radi(>ukar deviation at the wrist, or of pronation and 
supination of the forearm. Tremors also occur in the ankles and less 
frequently m the head and jaw. The tremors increase with emotion 
and Mn be controlled to a certain degree by voluntary use of the 
muscles. They cease during sleep except in advanced cases. It is not 
uncommon to find that the tremors vary inversely with the degree of 
muscular rigidity. There may also be cramps in the calf with plantar 
flexion of the toes, the big toe being bjrperextended. Injection of 1 % 
procaine into the motor point of a muscle will abolish the rigidity, 
but the ttenioTs persist. The voice is monotonous and it may be hi"h 
pitched. If the patient is watched when be is sitting it may be noticed 
that he remains quite stiU, apart from the tremors, for several hours. 
This is known as ** poverty of movement.*’ Trophic changes may be 
seen in the skin of the hands and feet, which appears smooth, glossy, 
red and cold. There may be marked sweating, at times unilateral. 
There is no eridcnce of a corticospinal tract lesion, thus the deep reflexes 
are not increased and the plantar response is flexor. Further the 
posterior columns of the spinal medulla (cord) and the higher sensor^' 
paths are intact, as shown by the absence of sensory changes. In the 
later stages the patient becomes bedridden, incontinent, and salivation 
may be troublesome. 

Differestjal Diagnosis. There is little difljculty in recognising a 
typical case. At times the tremor is very slight, but there is then definite 
rigidity and the face is usually expressionless. The aching in the legs 
may be mistaken for intermittent claudication. In senile tremors the 
musculature is not rigid, and the expression is normal. The tremors 
have not the rhythmicity of paralysis agitans. The Parkinsonian 
syndrome following encephalitis Ictbargica can be diiTcrcnliatcd by the 
history of a febrile illness some time prciiously. This may, however, 
have hecfj of a slight n&turc, and hare passed almost unnoticed. The 
age incidence, too, is usually mucli lower, and the rigidity is more 
marked than are the tremors. Salivation is common in post-cnccphaJitic 
Parkinsonism, and oculogyric crises, tics and disturbances of sleep may 
occur. A Parkinsonian sj'ndromc may also result from s} 7 )hilis, and 
poisoning with phcnothiarinc, barbitonc, manganese, carbon monoxide 
and carbon dioxide, or from cerebral arteriosclerosis in old people. In 
the latter variety the trunk and legs arc chiefly aflected and tremors arc 
slight. . f, 

Course and Complications. Tlie course is slowly progressive, nil 
the voluntary muscles become unduly rigid, and the tremors tend to 
spread from limb to limb, the patient ultimately becomes bed-ridden, 
and is aptly described as a h'ving statue, who cannot s^k, mid or 
write, but whose intelligence remains clear. Complications, sudi ns 
urinary infections, bronchitis or bronchopneumonia, may develop, or n 
irradual failure of mental function may set in wiUi n terminal 
^ Prognosis. The patient may live for 10 years or more aHer tlie 

“"“rMtS™r°Thc patient ,!iouId be tept n:arm and to a. pood a 
gcn^condilion as possibla. nyosema is used to aUcvjata tremors. 
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Paralysis Agitans 
{Parkinson^s Disease) 

Definition. A disease characterised by “y 

tremors. It was described by James Parkmson m;1817 m bis essay 

“ ‘’e“ Tien’S!; is not known. Wosin, en«s« , 1. Age : 

^7rSS.'‘’Th^«To; ?““Jd“lie in the eietmpyra.md^a. 
motor system of the brain, possibly, but not cells 

cases, especially in the elderly, from artenocapiUary flbrosm. 
of the globus pallidus and to a lesser degree the substantia mpa 
affected. These lesions produce rigidity and tremors resultmg 
abnormally discharging neurones. ^ 

Clinical Findings. The patient Orst notices some difficulty in pw 
forming actions -with one hand, his -writing may be very small, and he 
may be conscious of the muscles being somewhat stiff. He may a 
feel an aching pain in the arms or back, some general fatigue or 
perhaps sensations of heat or cold. After a variable time the tremors 


appear. , 

On Examinalion: An early ease. Stiffness may be found m tne 
muscles of one hand or forearm and the face may be rather expressionless. 
Slight tremors may be seen In one hand. The leg on the same side is 
often next affected. Later, the tremors spread to the other band an 
the rigidity becomes generalised. A developed ease. In the 
about two years the appearance of the patient is very striking. The 
face lacks expression, is vacant and somewhat staring and immobile 
(the Parkinsonian mask). The lower lip may twitch, but the eyelids 
sddom blink. The forehead is w rinkl ed or very smooth. The whole 
attitude is one of flexion, the neck and tnmk are slightly flexed. The 
shoulders are slightly abducted, -with the elbows flexed and held away 
from the body, the hands in front of the abdomen. The hands are held 
with the metacarpo-phalangeal joints flexed, and the interphalangeal 
joints extended and the thumb opposed to the index. The hips and 
knees are slightly flexed. The movements are all stiff and slow owing 


to general muscular rigidity. On looking to one side, the eyes move 
before the head, and the head and trunk move together. In walkiog 
the gait is shuffling, the steps are rather short, and the arms swing very 
little. Owing to the flexion of the tnmk the balance is easily upset. If 
the patient catches bis foot in an object on the floor, or if he is pushed 
from behind, he hurries forward with short steps as it were to overtake 
his centre of grasity. This is known as propulsion and the gait is 
festinant. Similarly, if the patient is pushed backwards or to one side 
(retropulsion or lateropulsion) he tends to fall down, and to prevent 
this hax to move quickly in the direction in which he has been 
pushed. Tlie tremors have a pecuUar rhythmic character of about 
4 to 7 nbralions a second. They are usually most marked in the 
fingers. The movements of the thxunb and index finger pi^uce a 
piU-rolling effect. There may also be movements of flexion and 
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involved the second side may be treated six months later. Contra- 
indications to operation are increasing mental confusion and rapidlv 
advancing disease. Operation on patients os-er 65 years of nee should 
oi^y be done in unilateral disease and if the general condition is good, 
liie best results ate obtained in patients tinder 00 years. Severe tremors 
are an indication for operation. 


Progressive jLentlailar Degeneration 
{Hepato-lenticular jOegmeration. TFiison’s Disease) 

Definition. A pro^essive disease characterised by rhythmic 
tremors, muscular rigidity and cirrhosis of the liver. 

Etiology. Hcpato-Icnticular degeneration is thought to be due to an 
abnormal metabolism of copper, a globulin necessary for its metabolism 
being absent. Copper is retained in the tissues, there is increased 
excretion of copper in the urine, and a low level of caanloplasmin, 
which is the copper-binding alpha-globulin normally present in plasma. 
Predisposing causes; 1. Age: Children and young adults. The average 
age is 15 years, 2. Familial incidence: There is a tendency for the disease 
to occur in more than one member of a family. 

Pathology. Bilateral degeneration occurs in the lentiform nucleus, 
especially in the putamen in which cavities may form. The extra- 
pyramidal motor tract, the striatorubral tract, is presumably deranged. 
Multilobular cirrhosis is seen in the liver. The copper content of the 
brain, liver and kidneys is increased. The pscudoscicroscs of Westplml- 
Strumpell, and the torsion-spasms of Schalbc-Zichcn arc closely allied 
conditions. 

Clinical Findings. In some cases a history suggestive of a prerious 
disturbance of the liver is obtained, such os jaundice, with fever end 


vomiting. 

On Dxaminaiioft: Muscular rigidity is found in the limbs and trunk, 
and bilateral tremors with involuntary movements are seen in the limbs. 
The tremors are increased by voIunUiy actions, but cease during sleep. 
The face may have an emotional expression, swell as a spastic smile. 
The patient laughs or cries without odc<juotc reason. Grccnish-broN’m 
pigmentation (Kayser-FJcischer ring) may be seen at the edge of the 
cornea in some cases due to deposition of copper in Dcsccmct’s 
membrane. There is general muscular weakness and difficulty in 
balancing. Later, flexion contractures occur in the arms and legs, 
with generalised body wasting. la the terminal stages the legs may lie 
extended, and both speech and swallowing are disturbed. Tlicrc is no 
alteration in the cutaneous sensation, and the deep reflexes arc normal. 
The liver is not usually palpable. The urine contains from 200 to 7^ 
microcrams of copper in 24 liours, derived from the food. Lormnlly 
the urine contains no copper. There Is also an increased ^ 

amino-acids in the urine. Tlie scram copper-oxidase actiMt> ma> l>c 

reduced before the first clinical signs appear. 

Differential Diagnosis. Tlie age incidence sm-es to distinpmh the 
disease from poral}-s!s optanf. irod the foeiid erpmaim aim 
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(0-3 mg.) to 1/50 gr. ^ ^ (Q.g n,g.) may be injected 

ontemo^tLrpafalysisoraecommodation 

(6 mg.) can be added to one or more of the doses daily. Various o 

drugs have been employed. • « o- mrr 23 mff. 

Caramiphen hydroehlor. (Parpamt) is put up m 6-2“ 
and 60 mg. tablets. Its main effect u against nudity. Jbe “uti^d^ ^ 
is 12-5 mg. t.i.d., inereasmg to 12-5 mg. q.l.d., thm 12 5 mg. 
day. The first daily dose may then be increased to 25 mg.. „ 

sequently the total daily dosage worked up to 125 mg., or more, 
ness, weakness, and light-headedness may sometime '>= ... 

Diethazinc hydroehlor. (Diparcol) is also useful in relieving gi y- 
It is put up in SO mg. and 250 mg. tablets. It may be used m dosK Ol 
50 mg. t.i.d., the dose being worked up to a total of 1 G. a ““V’ ’ 
on waking, 0-25 G. at noon and 0-25 G. at 5 p.m. Side effects t 
nausea, vomiting, blurring oC vision and drowsiness. Agranuloc}^ 


may also occur. , ^ •*»,«» 

Bendiexol (Artane) is useful in treating rigidity. It is put up m s mg. 
and 5 mg. Ublets. The dose is 2 mg. the first day, increased by 3 mg. 
daily up to 9 mg. a day, divided into three doses. If nausea or “‘V™® 
of vision occurs the drug should be discontinued for some days, 
a smaller dose given. Better results may be obtained if phenindanime 
tartrate (Thephorin) is simultaneously given in doses of 25 mg. ta 
2 to 8 dafiy. This drug seems most useful in post-encephahtic Parkm- 


somsm. 

Methixene hydroehlor. (Tremoml) 5 mg. lab., | to 1 tab. t,d.s. may 
relieve tremors. 

Ethopropazine (Lj'sivane) has some effect on tremors as vrell as on 
rigidity. It is put up in 50 mg. tablets. The dose is 50 mg. t.i* . 
increased by 50 mg. daily to a total of 50 mg. 10 times a day. Si e 
effects include drowsiness, vertigo, skin irritation, dryness of the mou , 
and transient diplopia. 

Diphenhydramine hydroehlor. (Benadryl) sometimes has a favour- 
able effect. It is given in 50 mg. capsules 3 or 4 times a day. Somnolen^ 
can be combated by gi%dng amphetamine sulph. 5 mg. mane. In® 
muscles may be lightly massaged and passive movements employed^ 
relieve rigidity. Aching is assuaged by aspirin 10 gr. (0*C G.) as rcquirea. 
Sleep is secui^ by aspirin 10 to 15 gr. (0-C to 1 G.), or phenobarbitonc 
1 gr. (GO mg.) or Sonerjl Ij to 3 gr. (01 to 0-2 G.) node. In the tcrminai 
stages good nursing is essential. . 

Op^Uon. A. destructive lesion may be made by stcrcotaxi 
electrocoagulation of the ventro-lateral nucleus of the thmamus 
adjacent to the internal capsule and of a point in the globus pdlidus or 
by ultrasonic rays focussed on these points. Tlie contralalcrd «ae 
Uie body is affected by the operation. If both sides of the bodj* 
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blurred or a portion of the visual field cut out. There may be a definite 
hemianopia A bright spot may appear on the dark visual field, or 
there may be flashes of light or irregular objects with coloured outlines 
are seen, called fortification spectra (teichopsin). In some cases there 
IS a sensoy aura, wjth a fceliog of numbness or tingling gradually 
travelling from the hand up the arm, usually on the side opposite to 
that on which the headache develops. It may spread to tlic lips and 
tongue on both sides. The headache gradually develops, often on the 
side opposite to that of the affected visual field. The pain, of a boring 
nature, often starts in the outer part of one eyeball and spreads over one 
side of the head and to the upper jaw, in the region of the molar (ccth. 
It may be definitely throbbing in character, and almost intolerable 
when the patient is standing, but relieved by lying. The pain may 
spread to the shoulder. Sustained contractions of the muscles of tlie 
scalp and neck may occur, which are not relieved by ergotamine. It is 
aggravated by movement, noises or bright lights. Botli sides of the 
head may be affected. The patient often feels sick, and may finally 
vomit, with relief to his pain. In some cases there is a temporary 
disturbance of speech, such as the use of wrong words. 

On Examinalion : The patient usually looks ill and pale, but at 
times the face is flushed. The temperature is normal. The blood may 
show an eosinophilia of about 5 to 15%. Ophthalmoplegic migraine 
occurs in some cases, with paralysis of the III, IV or VI ncn'cs on 
one side. The headache in these cases is usually verj' intense. This 
may last for a few days or weeks. Tins may be due to on intracranial 
aneurysm or neoplasm. Pressure on the carotid artery on one side may 
temporarily relieve the headache. In other cases a p.iticnt who is 
subject to migraine may experience weakness in one limb or one half 
of the body on waking, whicli gradually passes off during the day, 
without any headache developing. The 17*kctostcrojds in the urine are 
increased during an attack. 

Differential Diagnosis. The nature of tlic headache is usually 
diagnosed by the hcmicrania and periodical recurrence. An occipital 
tumour may give rise to a clinical picture almost indistinguishable 
from migraine. In epilepsy the sensory aura is of much shorter 
duration than that met with in migraine. In histamine hcadacltc there 
is dilatation of the cerebral arteries, and an attack can be produced by 
the injection of histamine. There is usually no vomiting, hut it is 
frequently associated witli nasal mucosa congestion. 

Course and Complications. The attacks usually last for a day, and 
the patient docs not feci quite normal for anoUicr 2 or 3 days. They 
may recur once or twice a week, oronly at intervals of monlljs. Jligraiae 
may be followed later in life by cpneps>% or a migrainous subject may 

*^^^PrognS*.'^^The attacks usually cense nflcr the age of 50. I/ks of 
consciousness and death have been ««»rd«l in migra.^. 

Treatment. In mild cases a dose of nspmn 5 to .0 gr. (0 3 to J . G.j 
will usually abort the attack. In mote severe msl^ccs work j» imjxjs- 
siUc and riie patient has to lie dowTi in a dark and quiet room. Some 
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diflerentiates it from paralysis agiUns or tile Parkinsonian sequela of 
enceplialitls lethargica. 

Course and CompUcations. The course is vanable, being cither 
acute, subacute or chronic, the patient finaUy becoming bedridden. 
Ascites or hffimatemesis may occur. 

Prognosis. The <hsease is fatal. Death occurs in a few weeks to a 
few years. Occasionally the patient may survive for SO years. 

Treatment. There is no cure known. It has been suggested t^t a 
course of injections of B.A.L. (dimercaprol) should be given intra- 
musculaTly, 1 ml. of a 10% solution in arachnis oil being injected once 
a week for a prolonged period. Calcium disodium versenatc, 500 mg. 
tab., half a tablet before each meal, diminishes the absorption of copper 
and so is of value. D-penicillaimne hydrochlor. may also be used to 
eliminate copper from the tissues, the average dose being 2 capsules, 150 
tng. each, t.i.d, a.c. for varying periods up to a year or more. It should 
not be given if the patient is sensitive to penicillin. 


Migraine 
(Sick Headadu) 

Definition. Paroxysmal headadie, usually hemicranial. 

Etiology. The cause is not known. Exciting causes: 1. Worry* 
2. Mental or physical strain. 8. Eyestrain. 4. Indigestion. 5. Men- 
struation. Predisposing causes : 1. Age : The attacks usually begin at 
puberty, and recur until after middle age. 2. Sex s Females pre- 
dominate. The attacks are often associated with menstruation. 8. 
Personality. Sufferers from migraine are often conscientious, hard- 
worWng perfectionists. 4. Heredity. In some instances migraine runs 
in families. 5. Other illnesses. 

Pathology. Various theories have been proposed to account for 
migraine. They include: I. Cerebral changes. Tbe visual disturbances 
which precede the headache are probably due to occipital cortical 
vascular spasm. The headache is due to dilatation of the extracerebral 
arteries of the dura and scalp, which are branches of the external carotid 
arlerj’. Production of neurokmin, resulting in a sterile inflammatory 
reaction, or of serotonin causing lowering of the pain threshold at the 
site of tbe dilated arteries, has been suggested. Raising the cerebro- 
spinal pressure up to 800 nun. H^O does not diminish the headache, 
which indicates that the dural arteries are not affected- 2. Allergy. 
0. Eyestrain. 4. Disturbance of liver function. 5. Intermittent hydro- 
wpiialtis of one lateral ventricle due to temporary obstruction of the 
intcn'cntricular foramen. C. Pituitary’ or o\’arian disturbance. It is 
possible that the local vasodilator effect is connected with the presence 
of certain steroid compounds in the circulation. 7. A neurosis. 

CUaiczl Findings. The patient often knows on waking that an 
attack will de^•elop during tlse day. He has a feeling of malaise, with 
slight licadache, mental dulness, depression, yawning, cold sensations 
or giddiness. In the course of a few hours, further premonitory sy'raptoms 
may occur, such as disturbance of Tision. The central vision may be 
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of saline into the spinal subarachnoid space. 
This IS called a Iraclton headache. Bilateral compression of the juaular 
veins mU increase headache. On the other hand increasing the intra- 
cranial pressure to a level of SSO mm. H,0 does not itself eauae headache. 
Which indicates that increased intracranial pressure does not of itself 
cause headache. 


2. Brain tumour headache. This is usually intermittent in early cases. 
It IS deep-seated, dull, and not throbbing. It is worse on coughing, 
and is not usually so severe as the headache of migraine or of menin- 
gitis, It is produced chiefly by traction on arteries, veins, venous sinuses 
or nerves. It is almost always present with posterior fossa tumours. 
It is located over the site of the tumour in about one-third of the cases. 
It is rarely occipital in supratentorial tumours unless there is pnpill- 
cedema. ^^^en it is both occipital and frontal it is a sign of extensive 
cerebral displacement. 

Z. Histamine headache. The cluster headacJie syndrome. Tliisisdue 
to dilatation and stretching of pia! and dural arteries. It can be produced 
by the intravenous or subcutaneous injection of histamine. The head- 
ache docs not occur immediately after the injection when the arterial 
relaxation is maximal, but it is most marked when the blood pressure 
returns to its initial level. The lar^ arteries at the base of the brain arc 
chiefly responsible for this type of headache. It may occur in people 
with increased histamine sensitivity, and throbbing may be felt in arteries 
in other parts of the body, such as the chest wall. Pressure on the trunk, 
as by lying in bed or against a cdiair, may cause release of Juslamine. 

4. Fever headache. There is increased pulsation of the cerebral 
arteries. Increasing the pressure of the fluid in the subarachnoid space 
lessens the headache. 


5. Migraine. This bos been described above. 

6. Headache associated xcith high hlood pressure. This is due to 
dilatation and distention of the branches of the external carotid arterj', 

’os in migraine, fti some cases it is due to hj'perlcnsive cncepholopatliy. 
In cases of high blood pressure strain and fatigue may cause relaxation 
of the arteries and thus produce headache. The headache is not relieved 
by increasing the cerebrospinal fluid pressure. Ergotamine tarlmte, 
which acts chiefly on the branches of the external carotid arlerjV «h‘cvcs 
the headache. Pressure on the temporal, frontal, supraorbital, posterior 
auricular and occipital arteries diminishes the headache, 

7. Nasal and paranasal and mastoid headaches. Tlicse are associated 
with sinus or mastoid disease. In sphenoidal and etlimoidal sinusitis the 
pain is fel t between the eyes, at the bock of the eyes and over the vertex. 
Frontal sinus headache often begins early in the morning and gt»* on 
all day, with maxillary antral disease the headache tends to begin in the 
afternoon. Tlie headache is non-pulsati!e. 

8. Ocular headache. This may be due to errors of refraction, errors of 
muscle balance or glaucoma. Slyopia does not cause headadic \xxame 
the myope does not conlrnet his eye muscles, as tins would male hi« 
vision^ srorse. Elcctromyograms ahow abnorra.-tiitira of the scalp 
muscles in ocular headaches. 
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regular use of bromides, bu i i ^ (30 to 60 mg.) every niglit 

abling, the use ot phenobarbitone i o^ng to its vaso- 

may hold them in ,2 of the external carotid artery, wiU in 

constrictor effect on the ''^nchra of tartrate 

the majority of ^es 'd eoLaindieations to 

pmduced gangrene of the extremities necessitating amputation 

?ep the right thumb, and the tip of the right index Angf' 
dMbtful, therefore, whether it is justiliable to ^j^te 

for the treatment of migraine. As much as 10 rng. o erg y 

is recommended as the dose during the Best day s ^ 

decided to give ergotamine, the minimum safe effective 
worked out, beginning with 1 mg. in the first instance. 
he given by iidialation, 0-30 mg. with each puff from a M^hal 
Nitroglycerin has a reputation for dimimshing the freff““cy 
nttacL, and may be given as the tabella glyceryl, ‘tmtrat. 1^ ^ 

(0-5 mg.) t.d.s., or as Gowers’ mixture : Liq. trmitrm. 1 m. (O’OO m.), 4 
strychnin, hydrochlor. 6 m. (0-3 ml.), sod. brom. 10 fit. (O' 
hydtohrom. dil. 10 m. (O-O ml.), tnc. gelsemii 5 m. (O-S ml.), aq. cWO . 

_j \ n /I e wrsi ^ 1 n «•» M R ml ^ ott nmia t.d.s. Between the uttac 



in the majority of cases, and any ocular retractive error or 
imbalance should be corrected. Jlethysergide, a seroto^ ' 

has been found helpful as a prophylactic in some cases, in doses ot 

8 mg. daily. It may cause disturbances of equilibrium, and must no 

given in suspected vascular disease, pregnancy, oedematous states, h 
or kidney failure, or in malnutrition. 


Headache 

Recurrent headache is a very common minor malady, although m 
some cases it proves extremely disabling and in others is a symptom o 
grave disease. . _ 

Etiology. Intracranial causes of headache include ; 1. Traction 
veins passing to the venous sinuses or displacement of the 
2. Traction on the middle meningeal arteries. 8. Traction on the 
arteries at the base of the brain. 4 . Distention and dilatation ® ^ 

intracranial arteries. 5. Inflammation around pain»sensitive struc 
of the head. 0. Pressure by tumours on cranial and cervical nerves. 
Pain may be referred to the head in angina pectoris. ^ 

Varietie* of Headache. 1. Due to changes in 
either above or below the normal. Removal of 20 ml. of ^ 

with the patient in the erect position will cause headache which can 
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his mouth or eyebrow. He may constantly turn his head, shrue his 
shoulder cough or smif. The same tie is repeated at short inten-nls, 
and is hkely to be more pronounced if the patient is nervous. 
Z. Co-ordinated and conmlnve tics. The movements are more com- 
plicated, thus the patient may repeatedly make stooping movements 
as he walks along, or he may have attacks of convulsive movements 
accompanied by explosive words, such as swearing (coprolalia), or 
words or actions may be repeated or copied (echolalia and echokinesis). 
8. Psychical iics. The patient is the victim of various obsessions. Tims 
when walking he feels he must touch each lamp-post he passes, and if 
he misses one, he goes back and touches it. 

Differential Diagnosis. The brisk nature of the repetitive muscular 
contractions usually rendere the diagnosis of a tic clear. In some cases 
the movements which occur in chorea, focal epilepsy, torsion spasm, or 
in encephalitis lethargica, may require consideration. 

Course and Compticarioas. Tics usually continue without change. 

A psychical tic may prove so distressing as ultimately to lead to insanity 
or suicide. 


Prognosis. The chance of a tic disappearing is less if it has persisted 
for a long time or if it begins after middle age. 

Treatment. Any reflex source of irritation should be removed. 
The general health should be improved as far ns possible by proper exer- 
cise, and a siifDciency of fresh air and food. Parents should not direct 
attention to the tic, as, although this may lead to the disappearance 
of one tic, it is usually attended by the development of a fresh one. An 
endeavour should be mode 2 or 3 times a day to relax the muscles 
affected, the patient lying down end concentrating his attention on 
keeping the muscles still. Further, exercises should be performed in 
which the affected muscles are contracted and rcloxcd sj*stcmatically. 
In some cases Uj^motic suggestion has been attended with success. 


Professional Cramp 
(Occupaiional Neurosis) 

Definition. Fatigue and cramp affecting groups of muscles employed 
In skilled occupations. , • . , , 

Etiology. The cramp occurs as the result of prolonged use oi 
certain muscles, associated with a neuropathic tendency. 

Pathology. The fatigue process is believed to occur, not in the 
muscles or in the peripheral nerves, but centrally in Uie brain. ^ 
Clinical Findings. Slany varieties arc dcscrib«i, sucli as writers 
cramp, musician’s. Idegroplmfs. typist’s, Imircuttcr’s. rad 
maker’s cramp. The patient is usuaUy a male between U.e of .0 
and 50. and a skilled worker who is pertonmns If 
the carlv staecs there is aching or stitlncss m the ""d if the 

worker nersists he may liave to stop owing either to definite weakness 
rSamref to muselL After a sLrt rest and nibbing the mme.’es. 
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■ 1 1 /I ri,. This variety of pain is known ns tension head- 
0. Cemcal headoche. vart y J , ^us^les. Anxiety is a 
ache. Tender spoU may te felt 1 P pressure or 

- to a sprain of 

(30 mg.),™ming and evening. In some eases streteinng of the 

lotHe^eche due 10 geuemi diseases. TOe most “™°"?d 

these are ehronic nephritis, anicmia and syphdis. Strjch 

possibly iron may he causes of headache. dintmos- 

CUnical Notes. Certain clinical observations are of value 
ing the variety of headache. The most common causes arc mipam 
and emotional tension. The most severe headache is due to 
haimorrhage and meningitis. Intraeerebml hicmorrhage rarely ^e 
headache unless the blood escapes into the ventricles °”“^Xres 
space. Headache usuaUy becomes severe in the P -i 

cerebral tumour before the stage of coma. Pulsatmg hendachM we roe 
with in migraine, fever, high blood pressure, histamine sensitivity ana 
haimangiomatous tumours. A continuous ache ‘e clinrnctenstio o 
cerebral tumour in the later stages. A feeling of a tight band louno 
head or of a tight cap, is due to muscle spasm associated snth ' 

sinus infection and emotions. If the headache is always on^e sa 
side there may be an aneurysm of the circulus arteriosus (of IVillis). 
bitemporal headache is met Trith in pituitary adenoma. 


Obsessive-Compulsive Neurosis 
(Ttc*. Habil Spasvis) 

Definition. Repetitive purposive movements, originally performed 
in response to a mental or physical stimulus, which tend to persist after 
the exciting caiise has been removed. , 

EUology. In a few cases an external physical cause has existed, sue 
as conjxmctivitis or a frayed stiff collar. In the majority of instances, 
however, no such cause can be traced. There is a neuropathic tendency 
which leads to the perpetuation of the tic. Prediapoaing causes : l.Age: 
The tic often starts about puberty, but it may begin earlier or later. 
2. Sex: The incidence is equaL 

Pathology. No oiganic lesion of the nervous system can be founa. 
A tic may be regarded as a condiUoned reflex, the stimulus being an 
associated psychical one. t, «= • 

Oinlcal Findings. Certain varieties of tic are described, suen a^ 
1. Simple He. Here only individual muscles or a few muscle a 
involved. Thus the patient blinks frequently when talking, or twitcn 
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reaUy unconscious, she does not bite her tonme 
corneal reflexes persist. Major attacks (crmde 
inVr ^ but was met with chiefly 

hours. The early stages are characterised by clonic and tonic muscular 
contractions. The patient may scream and assume various contortional 
ana eraotional attitudes. On recoveiy, visual and auditory hallucinations 
^ The attacks occur in the presence of others, 

ana probably are largely due to suggestion. Somnambulism is considered 
to be^ a manifestetion of major hysteria, (b) Non-convulsive motor 
hysiena. The patient may complain of inability to move an arm or leg, 
or the arm and leg on the same side of tlie body, or botli legs. 

On Examination: Various types of motor hysteria may be seen, 
such as a monoplegia, hemiplegia or paraplegia. Further, there may 
be contractures, irregular movements or catalepsy. In the hysterical 
paralysis certain, distinguishing features can usually be detected. Thus 
a patient may say she cannot stand or walk (astasia abasia) and yet 
she can move her legs perfectly when lying down. The muscles do not 
waste, the electrical reactions are normal, and the deep reflexes arc 
often exaggerated. The plantar response is flexor in type. If a patient 
is asked to bend a paralysed arm, the antagonistic muscles con often 
be felt to contract, opposing any flexion result wbiclj would be produced 
by contraction of the agonists. In a byslcricol paralysis of a leg, if the 
patient is asked to raise her body when lying with her arms across Iier 
chest, the sound leg will come up in the air, but the paralysed one 
remains on the bed. This is due to muscular contraction in the paralysed 
leg, and is the reverse of that which takes place in on organic monoplegia, 
where the paralysed leg rises higher than the sound one. Further, in 
hysterical monoplegia, sensory cutaneous loss of a hj'sterical type is 
generally present. The gait diflers from that of an organic lesion, in that 
the “ paralysed ” leg tends to be drown along after tljc body, and is not 
swung outwards as in an organic lesion. The adductor muscles of the 
vocal cords may be affected. Spasmodic contractions. Various muscles 
of the trunk, limbs or face, may 1^ involved. Tims there may be trismus, 
or ptosis due to contracture of the orbicularis oculi, without compensa- 
tory wrinkling of the forehead. The contraction docs not usually c^sc 
during sleep, but is abolished by aojcsthcsia. The phantom abdominal 
tumour is of this nature, there being spasms of tlie abdominal muscles 
in localised areas, witli some flatulent distension. Irres^lar m^cments. 
These consist of tremors, muscular twitclungs, and choreiform^ or 
repetitive movements. Various complicated actions, such ns bowing, 
may be repeatedly performed. There may be attacks of laughing or 
crying. In catalepsy the patient goes into a trance, the h'mbs arc rjg»a, 
and remain in whatever position Uiey arc placed. , 

'> Sensory Types. The patient may complain of cverj' imaginable 
tvnrof pain. There may be headache like n nail bring dnren mlo the 
skull (clnvus hystericus), defcctU'e vision, each ns n»4(incs^ inahitity 
' > fit. in one CVC. 


to"bcar' a bright light, or blindness in one eye. Tlie paticnt may 
• of deafness or increased Bcnsll^^^^y to round*. 


complain 


OJhrr 
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h= is able to resume. If, however, he endeavours to persist in his 
oecupation, the disability becomes more marked, and fmally it is 

impossible for him to carry on. .... , „ „• i 

Differential Diagnosis. Every case should be carefully eiaminw 
to exclude sueb lesions as peripheral neuritis, tenosynovitis, or an early 
Stage of paralysis agitans, diagnosis is usually clear, as certain 

groups of muscles are affected, and only when a definite act is per- 

formed. . . , 

Course and Complications. The course is progressire, as described 


aoove. 

Prognosis. The outlook is unfavourable unless adequate treatment 
is given, and even then relapse is liable to occur. 

Treatment A rest of at least C months from the provocative 
occupation is required. In sretter’s cramp the patient should learn to 
use a large penholder ; he should not grip it tightly, and he should 
■write from the shoulder rather than from the fingers and wrists. 


Hysteria 

Definition. A condition characterised by mental dissociation which 
may lead to somatic symptoms, sensory disturbances, to personality 
changes or amnesia, without any organic disease of the nervous system 
being present. 

Etiology. The true cause of hysteria remains unknown. It is 
believed by some that there is a restriction of the fields of consciousness, 
and that the symptoms develop so that the patient may escape from 
the realities of mental emotions or physical hardships. They result, 
therefore, either from auto- or hetcro^ggestion. The Freudian school 
consider that hysteria b due to a repression of conflicts, usually of a 
sexual nature. Hysteria may follow a severe mental or physical shock, 
or be due to suggestion, especially in epidemics of hysteria. It may 
be purposive, a method of avoiding an unpleasant duty, or a reaction to 
neglect or mental suffering. Predisposing causes : 1. Age : Usually be- 
tween 15 and 35 years. 2. Sex s Females predominate. 8. Heredity : A 
neuropathic tendency is an important factor. 4. Race : In Europe the 
Teutonic races are comparatively immune, the Slavs and Jen-s 

being susceptible. 

Pathology. No oiganic lesion is found in the brain. 

Climeal Findings. The patient b usually an adult woman, lacking 
emotional control and introspective. She b not worried about her 
sjTnptoms, and may be mentally dull. The clinical picture varies 
according to the type of hysteria present. 

1. Molor Types, {a) Convulsive hysteria. This occurs in attacks, 
and is sometimes known as hystero-epilepsy. Minor attacks: The 
patient may have preliminary dbturbances such as palpitations, the 
feeling of a lump rising in the throat (globus hystericus) or distressed 
breathing. She then falls in the presence of o^ookers, but b careful 
not to injure herself. Various doiuc muscular contractions take place. 



nbvrastrenia 


era 


hv “®“ “ convulsive attack may be arrested 

by firm Pressure on a so-ealled hysterofrenio spot, such^ tbe sSrl 
0 bitol notch. The most hopeful method of cure is by persuasion The 
S t “ h complete confidence of his^ patient, who is 

S the comtr^r '' ?■ ® o P‘’®'“c. end will be effected. The nature 
eWt V *? explained to the patient. In some cases the use of 

I^demoit T “‘f cutaneous anasthesia or 

m demonstrating to the patient that his muscles will contract. 


Neurasthenia 


(Anxiety States) 

Definition, A condition eharacterfeed by abnormal fatigue of the 
mind or body without a discoverable organic cause. 

Etiology. No definite cause can be assigned to neurasthenia ; it 
is sometimes considered to be a fatigue neurosis, Pavlov produced 
experimental neurosis in dogs as the result of overtaxing inhibition 
processes by conditioned refines. Exciting causes: 1. Overwork, 
2. Worry. 8. Illness, such as influenza, ancemia or typhoid fever. 
4. Drugs, such as alcohol or cocaine. 6, Injury, producing traumatic 
neurasthenia. Predisposing causes: 1. An inherited neuropathic 
tendency. 2. Age: Usually between 20 and 45 years, 0. Sex: 
Males predominate. 

The Freudian school believes that neurasthenia is due to some 


sexual trauma, which may only be made manifest when one of tlie 
exciting causes is operative. 

Clinical Findings. The patient is usually an adult of lugubrious 
expression and with many conipiarnds, aithaugh in some cases he iaaks 
extremely fit. In order to avoid forgetting any symptom Ijc may bring 
a list of them written out. The examiner usually finds that Uie list is 


not easily exlmustcd, and when asked if there is nnj'tJiing else tlwt 
he has noticed wrong, tlic patient will produce another complaint. In 
neurasthenia bodily complaints predominate, whereas in psychasthcnla 
the symptoms are chiefly mental. Tlie onset is usually gradual, the 
patient feeling tired and locking interest in anything except lumsclf. 
The fatigue is abnormal, the patient wakes feeling tired, but often 
improves as the day goes on. The symptoms in neurasthenia may be 
referred to the various systems of tlic body. The patient may complain 
of loss of appetite, flatulent dyspepsia, or of occipital headache. lie 
often states that there is a feeling of oppression on the top of Die head 
or of constriction of the head. TIic skull may feel empty or loo full. 
He may suffer from palpitations, dizziness, flusliing. .•nrcaling, a fn^uent 
flrsirc to yawn, a sensation of a lump in the throat. numbnc« or tmgfmg 
in various parts of the body. Backache may be m.irkcd am! sexual 
disturbances, sudl ns impotence, a prominent symptom. In psj etuis- 
tlicnin the patient may Imvc groundless fears. Certain of flic^ lis'c 
^en ^ted names, stfeli as fear of open s^accs (agoraphobn), of doird 
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srAss-siirAxri.?^^^ 

cases ot^dual personality and amnesia. The patient is reported 
“ missing and probably suffering from loss of memory. 

On Examinatim: In hysterical blindness <>[ »“ 'ye, tte ^ 

be seen to blink when a blow is directed at the affected 'T'- ^ 
being covered. In hysterical deafness, the patient may be awakened by 
a noL of average intensity. Certain hysterical stigmata may be foimd, 
the most important being cutaneous and pharyngeal an^thesi^ond 
restriction of the visual fields. The patient is unaware of these strata, 
and some authorities maintain they result from suggestion on the parr 
of the examiner. This is doubtful ; they are more probably due to auto- 
suggestion. Cutaneous ancesthesia. The patient does not mjure tne 
ana^thetic part. There may be hemiansesthesia, or a sock, stoctang, 
glove or sleeve anaesthesia in a limb. The upper limits of ansest esia 
are fairly sharply defined. Joint sense is unaffected. The patient may 
really feel ■when the skin is stimulated, as is shown by asking her 
“ yes ” when the skin is pricked, and “ no ” when it is not pneke . 
She may fall into the trap and say ** no ** when the pin is applied to the 
anesthetic” area, A stimulus applied to one limb may be referred 
to a corresponding spot on the other limb (allocheiria). Areas of hyper- 
iBSthesia may be found on the chest or abdomen, and so-called hystero- 
genous spots. These are tender spots, especially likely to be present m 
the left inguinal region. Pressure on them may induce a hysterical 
Rejlexes. The conjunctival, abdominal and plantar reflexes may he 
lost in cases of cutaneous anesthesia. The pharyngeal reflex is not 
necessarily lost in hysteria if care is taken to avoid suggestion. 
Restriction of the xnsual fields. The patient does not complain of loss of 
vision in any direction before perimetric tests are carried out. The 
spiral restriction of the visual field, as determined by the perimeter, 
appears to be the result of suggestion. 

Differential Diagnosis. Convulsive hysteria is differentiated from 
epilepsy by the points mentioned on p. 852. In many cases the 
diagnosis of hysteria presents no difficulties, when the characteristic 
findings described above are considered. It should always be remem- 
bered that a hysterical element may be implanted on an organic lesion, 
and may persist when the organic lesion is healed or arrested. 
cverj’ case a complete examination should be carried out, not once 
only, but at intervals of several weeks. In this manner the early stages 
of an organic disease, such as multiple sclerosis, ■will not be overlooked. 
In malingering there is a deliberate attempt to deceive, which is not the 
case in hysteria. 

Course and Complications. Hysterical symptoms may persist for 
many years or disappear suddenly at any time. There is always a 
tendenej* for the cure to be temporary and for subsequent recurrence. 

Prognosis. “Miraculous” cures may result from suggestion, the 
blind recovering his sight or the mute lus power of speech. 
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THE CEREBELLUM 


Anatomy and Physiology 

is composed of three parts, a centra! vermis and 
two hemispheres. The vermis contains the following nuclei : The 
nucleus fastigzj and the nucleus globosus on each side. Each hemisphere 
contains the dentate nucleus and the nucleus emboliformis. Tiie 
cerebellum is connected ivith tbe brain by three peduncles on each side, 
e inferior peduncle, the middle peduncle and the superior peduncle 
(see Fig. 84, p. 380). 


Dcvelopmentaify tbe cerebellum consists of two parts separated by 
the posterolateral fissure. These are the flocculonodular lobe with 
afferent and efferent vestibular connections, ecjuilibratory in function, 
and the corpus cerebelli which integrates proprioceptive impulses from 
muscles. The corpus cerebelli is divided by the fissura prima into an 
anterior and posterior lobe. The anterior lobe consists anatomically of 



Fzo. S5. BuonAsi or tub Cebeiiei.uui COutbx Sdowino riuxcuFAi, Ditisioms. 
( After Dovr and FaJton.) 


the lingula, lobus centralis and culmcn. Physiologically the lobuJus 
simplex belongs to the anterior lobe. The anterior lobe controls postural 
reflexes and the synergies of walking. The posterior lobe is formed 
anatomically of the lobulus simplex, dcclive, tuber, pyramid and uvulc. 
This lobe controls ipsilateral skilled voluntary movements. 

The palcocercbellum consists of the flocculonodular lobe, the anterior 
lobe of the corpus ccrcbcIIi, the uvule and pyramid. Tlic veoccrcMIum 
is formed by the greater part of the hemispheres and Uie %-cnnjs (see 
Fig. S3). Ablation of the nodulus in dogs affords complete protection 
against motion sickness. 

The Efferent Tracis. There ore three main efferent tracts from the 


TAe bereM/O'fuIrrospimjI Trae/. From Uie cortex of the h^i- 
sphere through the superior peduncle to the opposite iwl niiclru^ The 
Scorn! relay of fibres conducts the impulses down the nibrosp.n^ tract 
Xch crossra at its origin so that it nms down to tlic anterior horn ec,!. 
Tn thc^c * idc of the body as that frem wide!, ri.c impul.r, arose in 
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spaces (claustrophobia), of disease (pathophobia), of cro^s (onthrop®- 
phobia), of solitude (monophobia), of heights (acrophobia), and of dirt 
(mysophobia). The patient feels unable to concentrate, to read or to 
keep still. He has needless worries and suffers from insomnia. He 
may be the victim of various obsessions, a prey to drink (dipsomania), 
to drugs (toxicomania), or to stealing (kleptomania). 

On Eiamtrwriion .♦ The patient often looks anxious, but the nutrition 
is usually good. The peripheral circulation may be poor and the hands 
cold and bluish. There are no signs of organic disease discoverable, 
but the deep reflexes are brisk. In the cases of flatulent dyspepsia the 
patient may make loud eructations the whole time that be is being 
examined. The blood pressure in neurasthenia is usually low, and the 
pulse rate unstable, varying more than 10 beats in the standing and 
recumbent position. Traumatic neurasthem'a follows some accidental 
injury, such as a railway accident when often no external injury is 
visible. Railway spine may then develop, with pain in the back and 
weakness, although no organic lesion Is discoverable by X-ray or other 
examination. 

Differential Diagnosis. Every care should be taken to exclude 
organic disease before a diagnosis of neurasthenia is made. Thus early 
pulmonary tuberculosis is at times diagnosed as neurasthenia, a mistake 
which would not occur if the morning and evening temperatures were 
taken, and the chest carefully examined physically and radiographically. 
A. cerebral tumour in a silent area of the brain may also cause 
disturbance of health with vague sensations of distress and pain, 
without any localising signs being found. Later, with increasing 
intracranial pressure, the diagnosis becomes apparent. General 
paralysis of the insane at its onset may be mistaken for neurasthenia. 
If there is doubt, the blood and cerebrospinal fluid should be examined. 
An early case of Addison’s disease may also be diagnosed as neurasthenia, 
a blood pressure as low as 100 mm. Hg. systolic should suggest the 
former diagnosis. 

Course and Complications. Neurasthenia is a chronic condition, 
which is liable to persist unless adequately treated. Insanity is a rare 
complication. 

Prognosis. The outlook is fairly good, but, despite treatment, 
the neuropathic disposition remains and relapses are not infrequent. 

Tr^tment. The most important factor in successful treatment is 
the disOTvery and elimination of the exciting cause, whether it is due 
to physical strain, mental worry, toxamia or trauma. In severe cases 
a complete rest, change of environment, and a congenial occupation 
are i^uired. Apart from this the treatment is general, such as extra 
diet in the form of a glass of milk or cup of cocoa in the morning, some 
exercise daily out of doors, and early hours at night. If there is difficulty 
in sleeping, a dose of phenobaxbitone 1 to 2 gr. (GO to 120 mg.) should be 
given at night. In traumatic neurasthenia an improvement is often 
noted when the responsibility for treatment is definitely cast upon the 
patient, by settlement of any compensation claim. 



877 


CERBBELLAn LESIONS 

thejonjugate denation of ttie head and eyes, phonation and articula- 


Leslons of the Cerebellum 

This is a congenital 

lesion. The cerebeUum may be partly or completely absent. 

'P^’qgrcssiVc Degeneraiion (Sanger-BroTm ataxia, see 
p. 446), The fibres running from the cortex to the nuclei are affected 
8. Olxvo^pontO’Cerehellar Atrophy, There is atrophy of the cortex* 
middle peduncles and part of the inferior peduncles. The inferior oliVcs 
are also affected. 


4. Vascular Lesions, Thrombosis is liable to affect the posterior 
inferior cerebellar artery. Hamoirbage may occur from the superior 
cerebellar artery, 

5. Tumours. These include a gh'oma> endothelioma, sarcoma, 
psammoma, lipoma, myxoma and cholesteatoma. The medullo- 
blastoma of childhood arises in the flocculonodular lobe in cmbrj'onal 
rests. It is a relatively common tumour. The cystic angioma of the 
cerebellum may be associated with an angiomatous retinal tumour 
(v. EDppeTs disease). Multiple angiomatous tumours may also occur in 
the cord, kidney, liver, spleen and pancreas (Lindau*s disease). 
Degenerative cysts also occur, they are generally gliomafous or 
sarcomatous. 


6. Gfanulomata. A tuberculoma or gumma may be found. 

7. Abscess. This may be secondary to suppuration in the mastoid 
or labyrinth, or to spread of infection from transverse sinus thrombosis. 
The infection may be blood-home, as in bronchiectasis or bacterial 
endocarditis. In some cases the abscess results from a wound of the 
cerebellum, which may Imre been inflicted some time before. 

8. Multiple Sclerosis. 

9. Conical Cerebellar Atrophy. 

The most commonly occurring lesions are a glioma and a tuber- 
culoma. 

Clinical Findings. The results of cerebellar lesions vary accortling 
to whether they arc irritative or paralytic, and also wiicthcr the 
hemisphere or vermis is affected. Neighbouring structures may tiho be 
involved, such os the cranial nen'cs, especially the VIII, VI and V, and 
the pons with disturbances of cither the motor or sensory tracts. 
Irritative lesions. These result usually from a wound or lucmorrhage. 
Paralytic lesions. These may be due to thrombosis, a tumour or an 
abscess. 


Cerebellar HaMnorrhage 

The poliMl complains of verj- severe vertigo He feeh as if his 
body is being rotated away from U.e side of the icsion. and as if sn^ 
rounding objects are also rotating m tlic same direebon. Urn mar 
also be pain in the occipital region mtli vomiting, and the pitirnt oflen 
Ms ^ ?hrground, lus'hody being rotated on its long ams by forreJ 
movements.” 
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the cereheUum. The final relay is hy the ventral nen-c roots to the skcle- 
tal muscles, 

2. The CeTebello-eerehral Ttad. From the cerebellar cortex to ttie 
dentate nucleus where the second relay pass^ through the superior 
cerebellar peduncle to the thalamus of the opposite side. The final relay 
conducts the impulses to the frontal and post-central cerebral cortex. 

3. The Cerebello-Vestibular Tract. From the cerebellar cortex 
through the inferior peduncle to the lateral vestibular (Dciters) nucleus 
of the same and opposite sides. Relays of fibres connect thence with the 
vestibulospinal tract running doivn to the anterior horn cells on the 
same side, and so by the final relay to the skeletal muscles, and by the 
medial longitudinal bundle with the III, IV and VI nuclei regulating 
eye movements and with the nuclei of the spinal portion of the XI 
nerve controlling head movements. 

The Afferent Tracts. There are six main tracts. 

1. The Posterior Spinocerebellar Tract. This runs through the infer- 
ior peduncle to the vermis on the same side. The final relay carries the 
impulses to the cerebellar cortex of the hemisphere of the same side. 

2. The Anterior Spinocerebellar Tract This runs up the opposite 
side of the cord, and ascends to the level of the red nucleus. It turns 
down and crosses the mid-line to the superior cerebellar peduncle, and 
so passes to the vermis. The final relay carries the impulses to the 
cerebellar cortex of the hemisphere on the side at which the impulses 
entered the spinal cord. 

3. Fibres arising from the Cuneate and Graeile Nuclei. These form the 
arcuate fibres, and pass through the inferior peduncle to the vermis. 
The final relay is to the cortex of the hemisphere of the cerebellum, on 
the same side as that on which the majority of impidses entered the cord. 

4. The OUvo-eerebellar Tract. Fibres pass from the inferior olive 
in the medulla oblongata, cross the mid-line, and enter the cerebellum 
by the inferior peduncle. They relay in the vermis, the final path being 
to the cerebellar cortex of the hemisphere on the opposite side. 

5. The Vestibulo-cerebellar Tract. Fibres run from the lateral 
vestibular nucleus through the inferior peduncle to the homolateral 
nucleus fastigii of the vermis. A second relay conveys the impulses to 
the cerebellar cortex of the hemisphere of the same side. 

6. The CerehrO’CerebeUar Tract Fibres pass from the frontal, tem- 
poral and occipital lobes to the pons. A second relay conveys the 
impulses by the nuddle peduncle to the vermis. The final relay runs to 
the cerebellar cortex of the opposite hemisphere. 

The cerebdlum is thus intimately connected with the skeletal muscles 
on both sides, with the impulses from the lateral vestibular nucleus 
concerned with equilibrium, and with the co-ordination of the eye and 
head movements. 

The chief function of the cerebellum is to enforce and control the 
postural tone of the skeletal muscles, which is of vital importance for 
synergic or co-ordinated movements. The hemispheres are chiefly 
concerned with the tone of muscles on the same side of the body, and 
the vermis with the backward or forward balance of the body and with 



CEREBELLAR THROMBOSIS aro 

rases there is a tendency on standing to foU batfayards or to one side 
feebellar atoa is not increased on closing the eyes. Ataxia of speech 
^ms^^pecially m vermis lesions, the speech being eillicr staccito or 

O “ deling or drunken, tlie patient tending to deviate 

on if side. There is difficulty in standing on the leg 

on the affected side. On waiking also the affected leg swings outwards, 
the pabent tendmg to wait round it as if it were a cratch. The arm on 
the affected side often remains motionless, AUiludt. The occiput 
may be pointing towards the shoulder on the affected side, which is 
usually slightly lower than, and in front of, the opposite shoulder ; there 
IS some scoliosis with concavity towards the side of the lesion. 

5. Rehound Ph£noTnenoa, The patient holds his arms flexed, 
and the examiner pulls against them. On releasing the pull on the 
arm on the affected side, the patient’s hand flies back to hit his face 
or body, whereas this movement is automatically cliecked on the 
sound side. 

6. Dysdiadokohinesis. The patient is unable to perform rapid alternate 
actions on the affected side, such as pronation and supination of the 
forearm, or closing and unclosing the hand. 

7. NysUi§mus, This occurs typically as a flxatioo nystagmus, which 
is not present when the eyes are at rest. If the patient is asked to look 
to the affected side, nystagmus appears, the eyes slowly swinging away 
from the fixation position owing to lack of tone in the muscles, and being 
rapidly jerked back again. If the patient looks to the sound side, the 
nystagmus consists of smaller movements which arc more rapid and 
irregular, but there Is a slow movement away from the fixation position 
and a rapid jerk back. With bilateral lesions nystagmus occurs on 
looking to either side, the slow movement being away from the fixation 
point and the quick mov'cment towards it. Vertical nystagmus may 
occur with lesions of the vermis. Nystagmus may also be provoked by 
caloric stimulation of the ears. Further, if the stimulation produces 
conjugate desuation of the eyes, the lesion is also probably central. 
There is also often difficulty in looking towards tlie side of lire 
lesion. 

8 Vertigo. This may pcisist, the patient feeling that both he and 
the surrounding objects are rotating nwny from the side of the lesion. 

9. The Knee-jerks. The knee on the side of the lesion simirs a 
pendulum swing due to lack of tone m the eitenrara. 

10 Tremors. Intention tremor rooy occur m the homolnteral limbs. 

It the arms are held out staUc tremors may be seen on the affected side, 
the hand dropping a httle nnd then being jerked upirards. 

11 Cerebellar Cataiepstj. This term is applied to the nhnormal 
steadiness which may at fust be seen in the homotateral arm or leg <rhen 
it is held out, before the staUc tremor dcixlops. 

Cerebellar Thrombosis 

nintral Findings. Tlirombosis of the posterior infe.-iOT cero'^ 
arte"k^o,ra ra Uie IVallenberg syndrome. Oliere i. usually a 
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On Examination: The patient is often found Ijing with the side 
of his face, corresponding with the site of the lesion, on the pillow. 
Spontaneous nystagmus may be seen, with slow movements away from 
the side of the lesion and sharp short movements in the opposite 
direction. There may also be skew deviation of the eyes, the eye on 
the affected side looking downwards and inwards, and the other eye 
upwards and outwards. In many cases a hiemorrhage involves the 
lateral region of the medulla oblongata. “When the spinothalamic tract 
is affected, there is analgesia for pain and temperature sensations on the 
same side of the face and head and on the opposite side of the body and 
limbs. Involvement of the nucleus ambiguus may result in interference 
with swallowing and speech. An irritative lesion may cause a cerebelli^ 
fit, characterised by a sudden onset, with loss of consciousness, and tonic 
spasm. The head is retracted and the back arched. The elbows, hips, 
knees and ankles are extended. The patient does not usually bite his 
tongue, or micturate. With unilateral lesions the homolateral leg is 
adducted and the heterolateral leg abducted. The patient rotates to 
the side of the lesion, and the eyes deviate to the opposite side. 

The CerebeUar-syndrome 

Special signs and symptoms are described which constitute the 
” cerebellar-sjmdrome.” These sipis cannot be detected In every case, 
and are obscured if the lesion presses on the medulla oblongata and 
interferes with the corticospinal tracts. The chief features of the cere- 
bellar-sj'ndrome are as follows : 1. Hypotonia, The muscles of the body 
on the same side as the lesion ate affected. This may be demonstrated 
when the patient is lying down by the extent to which the patella can be 
depressed on the two sides when the muscles are relaxed. The leg can 
also be abducted farther on the affected side. The arm is more flail-like 
if the forearm is shaken up and down by grasping the upper arm. In the 
past-pointing test the arm on the affected side deviates away from the 
object. 

2. Asthenia. The grip is less powerful on the affected side, and the 
limb will tire suddenly and completely. 

3. Ataxia. This can be shown in various ways. Thus there is 
asynergia or decomposition of movements. The muscles do not work 
together smoothly in performir^ such an action as putting the foot on 
a chair. Astasia consists in jer^ clonic contractions of muscles, and 
CM be tested by feeling the biceps while the patient flexes his forearm 
with his elbow resting on a table. Dysmetria (disturbance of the range 
of movement). Movements are often perfopmed excessively (hyper- 
metria). Thus there is a tendency to overshoot the mark in the finger- 
nose test, and in taldng up a glass the hand opens too' widely when 
seizing it and when putting it down. There may also be delay in 
relaxation of muscles, so that the glass is knocked over when the 
patient takes his hand away from it, Assodated movements : Irregular 
clonic movements may occur in the homolateral limb when forced 
muscular contractions are made in the iirab on the sound side. In some 
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comparatively sudden cnsrt “olntutfn 

patient does not lose “"'XcTmkv te dUsoei" ted (los* » 

of the medulla oblongata, there m y touch) of the trunk am 

==HS»%E" 

phagia, and Homer’s syndrome (see bribed on p. 191 

also be noted. Anti-coagulants may be given as desenbed on p. 

for 4 or 5 days with good results. 


Cerebellar Tumours 


Pathology. Benign tumours in cliildren include the 
and in adSL the temangioblastoma. The meduUoblastoma is the 

common malignant tumour. „,?itU 

Clinical Findings. The patient is often a child or young » 
■who complains of headache, and later, disturbance of vision, vomiung 


and vertigo may occur. «T,.«ciire 

On Examination : The generaUsed increased m^acran^ 
accounts for the headache, vomiting and optic neunlis. ^ 

cerebellar lesion gives rise to a variable number of the signs dKOTow 
above as constituting the cerebellar syndrome. Extension of the . . 

may cause paralysis of the VI nerve, or, by pressure on the 
gia on the opposite side. If a tumour is si^ated in the vennis, .. 

tendency for the patient to fall backwards or forwards. The me u 
blastema of the flocculonodular lobe in children causes unsteadmess 
gait accompanied by walking on a wide base. 


Extracerebellar Tumours 
(PorUoceTd}ellcr Angle Tumourt) 

Pathology. A meningioma arises from the meninges covering the 
under surface of the cerebellum, and a neurofibroma from the snea 
of a cranial nerve, generally the vestibular part of the VllI nerve. 

Clinical Findings. The patient is usually an adult,^ ^^°d°hc 
complains of deafness and tiniutus in one ear, I.ater, there is heaoac 
and vertigo, the patient feeling that he is rotating to the 
the lesion, but that objects are rotating away from the side of 
lesion. , 

On Examination : Nerve deafness is found on the affected side, an 
there may be signs of involvement of the VI or VH nerves, or 
sensory part of the V nerve. Diminution or loss of the comeal re 
niay be an early sign. The corUcospinal tract on the opposite side m^ 
be affected by pressure of the medulla oblongata against the s • 
There b then a spastic henuplegia on the same side as 
Symptoms of a lateral cerebellar lesion may ako appear, but these 
be largely masked if the corUcospinal tract b involved. 
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Cerebellar Abscess 

Clinical Findings. The patient complains of headache, occipital or 
frontal, and there may be vertigo and stiffness of the neck and some 
drowsiness. A history is sometimes given of recent mastoid or 
labyrinthine trouble, with deafness or tinnitus. 

On Examination : The patient may be apathetic, the temperature 
is often raised, although sometimes it is normal. Spontaneom 
may be seen, the short quick movement being towards the side of the 
abscess. The patient may lie on the sound side with the '“ees ^ • 
The finger-nose test often shows deviation of the arm o" ^ 
side, in the direction of the lesion. Optic neuritis is frequently marked. 
Muscle hypotonus may he detected on the aflected side, and dysdmdo- 
kokinesis may he easily recognised in the arm. 

Differentia Diagnosis. A cerebellar abscess often hard to 

diagnose and may be overlooked. It may sfe^ o? 

sign. If it closely follows a P" 

symptoms may be noted. Lumbar p oneration for paralent 

septic meningitis. If "yatagmus persists a e operat.™ P 

labyrinthitis, there is probably progressive. 

Course and Complications. The course is usuaUy 

Pyaimia and purulent meningitis to g^months unless tlie 

Prognosis. Death usually oce^ m from l to 
abscess can be satisfactorily drainM. , „ 339). 

Treatment. This is as for cerebral abscess (see p. 

Cortical CerebeDar Atrophy ^ 

The ganglion ceUs of the o”f ^kr^lfr otogS “ ‘Sfe g»!‘ 
late middle age, possibly due to “rt"* with ineo-ordinatioa 

becomes ataxic and later the “‘™"’ .. nystagmus, but the p 
and intention tremors. There is "" "^\as also been desen^ 

responses may be extensor. A , j„ the lungs or ui the 01 arj . 

associated with primary onnemomn, rapidly ensue. 

Diplopia is frequently present and dement. 

the CRANIAL NERVES 
I. The Olfactory N'"’' ^ aniell from 

Anatomy. The °'f“‘°^,^“Yiwss’^rough the "^°^o!fselor)- 
the back of the nose. The fi J’. olfactory frontal lob^* 

the ethmoid bone nnd orbital surface of oross« 

tract, which lies ui a groove ^ p roots, ^nnecU 

The Olfactory tract divides oenfrn Uy mternl conn 

to end in the uncus of the oPP umin. maV be nffecle^l 

the uncus of tho same side of the bra^; '"tCdimspd by « 

Lesions of the Olfado^^ f*^ a lin^“^ 

in acute or chronic rhinitis. •nrcssurc of a 

fracture of the base of the skull. b> 




Ijaion al 1 (optic nerve) = Blindness of eye. 

Lesion at 2 (centre optic chiasms) = Bitemporal heraianopia. 

Ijesion at 3 (outer side chiasms) = Nasal bemianopia. 

Zjtsion al 4 (optic tract) = Bilateral homonymous hemiatiopia* with 
abolition of light pupil reflex. 

Lesion at 5 (optic radiation) = Bilateral homonymous bemianopia, with 
light pupil reflex normal. 

Lesion al 6 (caicarine cortex) >= Bilateral hemianopia (peripheral vision). 
Lesion al 7 (occipital pole) = Loss of central vision, left halves of tnaculx, 
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ocular muscles. Thus the cranial autonomic fibres run in the m ners-e 

raDDlvin^f ciliao- nerves, 

pp ymg the caliaiy muscle and the constrictor of the pupil. The 

n' ° “ suppUed by the sympathetic chain which 

fionglion, A fresh relay conducts the 
impute through the tngemmal (Gasserian) ganglion of the V nerve, to 
the ophthalmic branch of this nerve, and the impulses trove] along the 
long cihaiy nerves to the dilator muscle. With these anatomical fets 
clearly established, the effects of lesions at various points in the \Tsual 
path are easily appt«eiated (see Fig. 3C). 

teions of the Optic Nerve and Visual Path. The most important 
affections of the optic nerve are neuritis and atrophy. 


Optic Neuritis, Papillitis and Papnicedema 
Definition. These terms are applied to inHammation and swelling 
of the head of the optic nerve within the globe of the eye. 

Etiology. Optic neuritis is usually bilateral, and may be due to 
increased intracranial pressiire, resulting in increased tension of fluid 
in the nerve sheath with compression of veins, or it may be a mani- 
festation of neuro-retinitis. The most common cause of increased 
intracranial pressure is a tumour of the cerebrum or cerebellum. Otlier 
causes include cerebral abscess, meningitis, especially when due to 
tuberculosis, and chronic hydrocephalus. Neuro-retinitis may be due 
to nephritis, diabetes mellitus, syphilis or leubsmia. Unilateral optic 
neuritis resiilts from orbital periostitis, inflammation of the orbital 
connective tissue, a retro-orbital tumour, localised meningitis, herpes 
zoster affecting the cornea, or an aneurysm of the ophthalmic or internal 
carotid artery. 

Clfm’cal Findings, The patient may complain of headache, but the 
vision may be apparently normal, although definite jwpillcedcmn is 
present. later, attacks of blurred vision or definite impairment of sight 
occur, especially of central vision, so that reading is impossible. 

0» Examination: In the early stages the pupils are normal, but 
later they are dilated and do not react to light, Opbtljalmoscoplc 
examination shows the disc red and swollen, with a blurred edge. The 
retinal veins are dilated and the arteries ore small. In papillcrderaa or 
choked disc, there is much oedema and sweUing of the disc. In addition, 
in neuro-retinitis retinal changes, such ns patclies of exudate and 


htemorrhages, are seen. tn « 

Prognosis. This depends upon the cause of the ncuntis. When 

due to syphilis, them is usually a good response to tnmtmcnt 

Treatacnt A decompression operation should be perfomed m 
cases due to cerebral tumour in order to endeavour to save the tight 
before optic atrophy develops. 


Kctro-bnlliir Neuritis 

ni-fintHon InnnmraolioD of tbe opUc nerve behind the eye. 
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lobe, oUoctory groove or pituitary '’Toxto 5 “udI as 

r«‘nt»=..s ^»y ^-t . 

'“''cMS’FIndtogs. The sensation ot smell is tested in each nostril 
by Srfthe pSt to inhale such substan^s as oil of clov« pepper- 

sensitive to smells. This may be a ‘ ^tote ot^^^ 

from drugs, such as strychnine or cocaine. T^smin is a smw ^ 

verted sensation of smeU, a pleasant odour being 

or rice cersd. It occurs at limes m association with a 

empyema of the maxillarj- sinus. In epilepsy an olfactory aura may 

precede an attack. 

II, The OpUc Nerve 

Anatomy (see Fig. 36). There are t^ro visual 
eye, and each may be divided into a medial or nasal, and a 
temporal part. The retina of each eye may also be divid^ 
parts, the medial which receives impressions of objects m the temporal 
field of vision, and the lateral, which is the receptor for the nasm ^sutu 
field. The optic nerve passes from the retina, and meeting its fellow m 
the mid-line, intermingles to form the optic chiasms, from 
optic tracts proceed back to connect with the primary visual centra. 
The fibres from the nasal halves of the retime decussate in the optic 
chiasma and pass to the primary visual centres on the opposite side oi 
the brain, whereas the fibres from the temporal halves of the retina are 
carried on in the homolateral optic tract. The macular fibres from^ eac 
retina undergo a partial decussation, some fibres crossing in the chiasma 
and others passing back in the optic tract of the same side. The primary 
visual centres are the lateral geniculate body, the superior colliculus 
and the pulvinar of the thalamus. It is ver>’ doubtful, however, whether 
the thalamus is a visual centre. From the lateral geniculate body 
of fibres convey the visual impulses to the cerebral cortex of the occipita 
lobe, especially to those convolutions situated around the ^Icarme 
sulcus in the “ area striata,” on the medial surface of the occipital lobe. 
The fibres first pass through the posterior limb of the internal capsule, 
and then run back in the optic radiation to the occipital cortex. O^ng 
to the crossing of the macular fibres in the optic chiasma, the ngn 
Half of each macula has its cortical centre in the right occipital lobe 
close to the occipital pole and the left half of the macula in the left 
occipital lobe. Fibres also run from the occipital lobe to the thalamus 
and the superior colliculus. The first relay of fibres in the optic trac 
which ends in the superior colliculus is situated close to the nucleus o 
origin of the III cranial nerve on the opposite side, and a reflex arc for 
light impulses is thus established between the retina and the ocular 
muscles. Connections are also established with the IV and VI nuclei. 
The in nerve, in addition to conveying fibres supplying certain extrmsic 
eye muscles, is also the channel for impulses passing to the intrinsic 
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On Examination ; The pupU is dilated and does not react to light. 
The disc is white with a sharp margin, the surrounding retina being 
normal. The field of vision diminishes from the periphery, without a 
central scotoma. 

Prognosis. This is unfavourable. . . a - 

Treatment. This is unsatisfactory. If the optic atrop y is 

tabLoSilisorgeneralparalysis of the insane, the treatmentdetailed on 

p. 414 should he given. 

Secondary Optic Atrophy 

Definition. Degeneration of the optic nerve subsequent to p 

"™EUoiogy. The causes are similar to ‘ho- 

optic neiuitis, such as a cerebral tumour. K 

CUnical Findings. The patient '“1“' J, blurred and 

On Examination : The disc is pale, but the edges ar 

the retinal arteries thread-like. 

Prognosis. This is very unfavoumble. when the 

Treatment. No treatment is tikely 
stage of atrophy has been reached. 

The OpUc Chlasma. Optic Tract Optlc RadiaUons and 
Calcarine Region 

Lesions affecting these OT^aneurysm of the 

to tumours, vascular disturbances, meningi 

internal carotid , , f vision are mopped out wit i e 

CUnical Findings. The most extensive for wl e 

of a perimeter. Norro^y preen objects being 

objccte, the fields for bbe, ""L^“sy be found cut ofi in dtfuu^ 

order of colours given. Thevi t^i„nopin, both ^ nf tlie 

directions. Thus in ^'^'P/f^i^ratteefing the oontml Part of 

blind. This results from a '“ j tages, the upper temporal q 
chiasma (see Fig. 33). affected by in su^prnseilar 

of one visual field IS usually tot a is likely 

whieh cause pressure from “^go^wards. the the 

tumours with pressure “^;'„ndm„t. In 7“’ S ‘ 
to occur in the lower te P - js a rare w 

nasal visual fields are chiBsmo on botb ® of the 

lesion affecting the outCT ^ ^rotid arteries, internal 

due to ' introcronial °r the chiasma .p'a>‘ 

third ventricles due hr tl,e outer part o ' (.cniianopia the 

hydrocephalus causing P^surc , homonymous . 

the internal carotid arterms In of one side. A 

nasal field of one eye and the m^ ^ .‘'grant hemianep‘»j 

This results from a lesion jesion. pper If' “ 

pituitary tumour may enu nllccled, such tbe lover 

one ^dmnt of the visua^^ « „g.or nasal field, 
one temporal and the upp 

BKiVUONfS JIXDJCDf*- 
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!Lm«s .meeting theop«=n.ve.o.a^— 

o^tic nerve. 2. Sepsis ” dencLc^^ 4. Neuro- 

sites ot the body such M the tec . . cspccinlly tobacco, 

myeUtis optica (Devic s f j g jietaboUc disturbances, 

akohol, methyl-alcohol and E^TOsure to cold 

such as «abet« me h^s inhibitors. Colour 

vision, and often there is pam on moving the eye. 

On EramiWon.- Pressure on fteeyebaUm^^ 

there may be slight redness and blurring of the disem^^ 

tion of the visual Reids usuaUy reveals a eentral seotoma (him p ) 

where either wlnte objects or eertain coloured axial 

This is due to a lesion of the papillo-maeular bundle. 

neuritis. The peripheral visual field may alone be rratacted J” . 

stitial peripheral neuritis. In more advanced cases sight « 

lost (dilfuse neuritis), and there is optic atrophy with pallo 

^ Prognosis. This is on the whole favourable, but relapses may occur 

and both eyes may be affected. * .wiri rfon 

Treatment, This varies with the cause. The patient sh ... 
smoldng and take no alcohol. A shade should be worn over the all 
eye. Septic foci should be searched for and removrf. bypmiu 
diabetes mellitus, if present, must be adequately treated. If no sp 
cause is found iodides should be given in increasing doses, with som 
salicylate, such as Pot. iod. 5 to 30 gr. (0-3 to 2 G.), sod. saUcyl. o g • 
(0-3 G.), sod. bicarb. 10 gr. (0-6 G.), syr. aurant. 20 m. (1-2 ml.)> aq 
ad 1 fi. oz. (30 ml.), 1 fl. oz. (30 ml.) t.d.s. p.c. 


Primary Optic Atrophy 

Dednition. Atrophy of the optic nerve, not preceded by a stage 
optic neuritis. The distinction between primary and secondary 
atrophy is artificial and based on ophthalmoscopic findings. In 
of primary atrophy there is some cause such as pressure on the ne 
central to the entry of the vessels or a toxin affecting the nerve. 

Etiology. The atrophy may be due to : 1. Nervous disei^es, 
as tabes dorsalis, general paralysis of the insane, amaurotic a _ 
idiocy, a frontal lobe tumour, pressure on the optic chiasma or nerve 
to a pituitary tumour, and possibly multiple sclerosis. 2. 
substances, such as lead, arsenic in the form of Atoxyl or 
or methylated spirit. 3. A hereditary variety, known as ^ber s 

4. Severe hemorrhage or anemia. 5 . Glaucoma and retinitis pigmen 

Clinical Findings. The patient complains of progressive lo 
sight. One or both eyes may be affected. 
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tal it ends in the superior oblique muscle. The VI nucleus is 

situated dose to the VTI nucleus in the lower part of the pons, in the 
t fourth ventricle. It leaves the brain on its ventral surface 

at the lower border of the pons and runs in the medial wall of the 
cavernous sinus just lateral to the internal carotid artery. It passes 
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through the superior orbital fissure to the orbit and supplies the lateral 
rectus muscle. The ophthalmic branch of the V nen'c also runs in the 
lateral wall of tlje cavernous sinus, the nerves being in the following 
order from above dovnwards : III, IV, ophthalmic branch of V, and VI 
(see Fig. 81). 

The Oculo-njotor Muscles. The external muscles of the eye produce 
movements of the eyeball in three directions: 2. Verticol, an upirards 
or downwards mov'ement. 2. Horizontal an inwords or outwards 
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S.e occipital pole b aHecled there may be central blindness, haU the 
macula ra each side being represented on 
Fig. 36). Wions of the occipital cortex may result m ™md 
(outic aguosia), the patient sees objects but cannot recognise the^ 
Visual hallucinatious may also occur. of 

reaction is described as an aid to determme irhcther a lesion of th 
Xial path is situated before or bebind the pnmaiy r^al “ntre of 
the supmor colliculus. A narrow brain of Ught is cast into ^ ® jj 

ophthalmoscope mirror on to the bhnd half of the retina. 
contracts the light reflex fibres are not involved and so the lesion is s m- 
ated behind the primary visual centre, t.e., in the internal capsule, op 
radiation or cortex. In practice it is very difficult to cany out this tcs_ . 

Amaurosis is a term used to indicate blindness. Ursmie araauwsis 
may occur in the course of acute or chronic nephritis. The 
suddenly becomes blind in one or both eyes. The pupils are dilated bu 
react to light. The discs and fundi are normal apart from any change 
associated with the nephritis. There is usually spontaneous recovery 
in the course of a day or so (see p. 495), ^ 

Amblyopia indicates some dimness of vision. In hysterical arablyopi 
the pupils and fundi are normal, but the fields of vision show a 
restriction during testing, either from within outwards, or from 
inwards, according to the manner in which the test is conducted. 
Hemianopia may also occur in hysteria or in migraine. 


The lU, IV, and VI Nerves 
{The Ocul<hmcAor l^erces) 

Arudomy. The III nucleus lies in the mid-brain at the level of the 
superior colliculi in the floor of the cerebral aqueduct. Some fib^ 
cross, joining the in nerve of the opposite side. The nerve leaves the 
brain on the ventral surface near the mid-line on the medial side of the 
crus, and passes through the lateral wall of the cavernous sinus to enter 
the orbit through the superior orbital fissure (see Fig. 37). It ^vidM 
into a superior ramus supplying the levator palpebrse superioris and 
the rectus superior muscles, and an inferior ramus distributed to tne 
recti inferior and lateralis and the inferior oblique muscles. It also 
gives fibres to the ciliary ganglion from which the short ciliary 
run to the ciliary muscle and the constrictor of the pupil. The IV 
nucleus is situated in the mid-brain at the level of the inferior coUicu 
in the ventral part of the central grey matter. The IV nerves 
decussate below the inferior colliculi and emerge from the dorsal aspec 
of the anterior medullary velum (see Fig. 88). The nerve passes 
forwards around the crus cerebri and runs in the lateral wall of the 
cavernous sinus below the III ner^. Passing through the superior orbi- 
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M fissure It ends in the superior oblique muscle. The VI nucleus is 
situated dose to the VII nudens in the lower part of the pons, in the 
floor of the fourth ventricle. It leaves the brain on its ventral surface 
at the lower border of the pons and runs in the medial wall of (he 
cavernous sinus just lateral to the internal carotid artery. It passes 


SUP. COLUCULUS 
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through the superior orbital fissure to the orbit and supplies the lateml 
rectus muscle. The ophthalmic branch of the V nen’c also runs in the 
lateral wall of the cavernous sinus, the nerves being in the following 
order from above downwards : III, IV, ophthalmic branch of V, and VI 
(see Fig. 31). 

The Oculo-motor Muscles. The external muscles of the eye produce 
movements of the eyeball in three directions : I. Vertical, an upwards 
or downwards movement. 2. Horizontal, an inwards or outwards 
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movement. 8. Torsion or wheel motion, the vertical meridian being 
rotated inwards or outwards. 

The movements elTected by the muscles are as follows : The lateral 
rectus muscle. This moves the eye outwards. The medial rectus muscle. 
This moves the eye inwards. The superior rectus muscle. This moves 
the eye upwards and inwards, and rotates or twists it in^vards. The 
inferior rectus muscle. TWs moves the eye downwards and inwards, 
and twists it outwards. The superior oblique muscle. This moves the 
eye downwards and outwards, and twists it inwards. The inferior 
oblique muscle. This moves the eye upwards and outwards, and twists 
it outwards. Diplopia or double vision results from paralysis of the 
external ocular muscles. It results from the axes of the eyeballs not 
being parallel when an object is looked at. The patient therefore 
sees two objects, as the images do not fall on corresponding parts of 
the retina. The true image is the one seen by the sound eye. It is 
more distinct than the false image which is seen by the affected eye. A 
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Fio, 39 . DiAanui op the Action op toe Oculo-motor Muscles. 
(After Swanry and Werner.) 


red glass is put before the affected eye and an object such as a candle 
IS looked at, the false image then appears red and the true image white. 
In homonymous or simple diplopia the false image appears on the side 
of the t^e image corresponding with the side of the lesion, e.g., if the 
left eye is affected, then the false image is to the left of the true image, 
or vice verad. This is the case always in convergent (medial) strabismus. 
In crossed diplopia the false image is situated on the opposite side of 
the true image. This occurs in divergent (lateral) strabismus. The 
action produced by the various oculo-motor muscles can be seen from 
tile accompanying diagram (see Fig. 39). 

The movements upwards, downwards, inwards and outwards, and 
the torsion movements of the eyeball produced by the various muscles 
are all represented. Thus the left inferior oblique moves the eyeball 
upwards and^ outwards, and rotates or twists it outwards. The position 
of the false images can also be conveniently represented by a similar 
diagram, the false image being featured by the dotted line drawing of 
the candle (sec Fig. 40). The false image is always situated in the 
direction of pull of the paralysed muscle. 




Paralysis of ike rectus superior muscle. There is weakness in 
movmg the eye upwards and inwards. The diplopia is present on 
looking upwards, it is crossed, the false image being above and tilted 
away from the true image. Paralysis of the rectus inferior muscle. 
There is weakness in moving the eye downwards and inwards. The 
diplopia is present on looking downwards, it is crossed, the false image 
being below and tilted towards the true image. Paralysis of the lateral 
rectus. There is inability to move the eye outwards. The diplopia is 
homonymous, the false image is on the same level as the true one, and on 
the same side of it as is the lesion. Thus with a left lateral rectus 
paralysis the patient complains of diplopia when he looks to the left. 
There is a medial strabismus, the affected eye being turned inwartls 
by the unopposed action of the medial rectus. Tlic head may be kept 
a little turned to the affected side. Secondary deWntion may be 
detected in the sound eye. Thus if the patient is asked to look outwards 
with the affected eye, and the sound eye is screened, the sound eye 
moves inwards to a greater degree than the affected eye moves outirarrls. 
This is because a greater stimulus tlian normal is given to the affected 
eye to try and cause it to move, and a correspondingly greoter contraction 
takes place in the medial rectus of the sound eye, which nonnnlly 
works in unison with the lateral rectus of the other eye. The farther 
the test object is moved to the affected side, in determining the diplopia, 
the greater is the distance between the true and folse images. The 
patient also misjudges distances on looking to the nffecte<l side, the 
object appearing farther away than It really is. Paralysis of the medial 
rectus. Tijcre is inability to move the eye to the affected side. There 
is lateral strabismus. The patient has exo'^sed diplopia on Icviking 


inwards, the false image being on the opposite side, hut on the s-ame 
level as the true one. Paralysis of the inferior ohlipie. There ii 
ness in mo\'ing the eye upwards and outwards, and in rotating 
outwards. There is diplopia on looking upwards. The fwitienl may 
elevate the head and then look downwa^s to avert the diplopia wluc.j 
is liomonyraous. the false image being situated aliove and away 

from the true image. Paralysis of the superior oblique. 
ness in moving the eye do%vnw.'mls and outward*, ^d m rwlalmg i! 
inwards. The patient complains of diplopia and giddines* on looking 
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down, as on descending a Bight of stairs. The diplopia is homonymous, 
the false image is below and tilted towards the true image. 

Usions of the Oculo-motor Nerves. Lesions may occur in three 
portions of the motor tract from the cerebral cortex to the mi^cles of 
the eye. 1. Supranuclear lesions in the cortex, corona radiata, inter^ 
capsule or mid-brain. 2. Nuclear, affecting the III, IV or Yl nuclei. 
3. Infranuelear, affecting the nerves themselves. 

Supranuclear Lesions 

Etiology. These may result from vascular disturbances, such as 
hsemorrhage, thrombosis or embolus, or from the pressure of a tumour. 
The cortical centre for eye movements is thought to be situated in the 
region of the middle frontal gyrus. 

Clinical Findings. Both eyes are affected. There is usually a 
disturbance of conjugated lateral movements. In bilateral internal 
capsular lesions, or in unilateral mid-brain lesions in the region of the 
superior colliculi or cerebral aqueduct there may be disturbance of 
conjugated vertical movements of both eyes. There is usually an 
associated hemiplegia. Thus with a right-sided lesion there is paralysis 
of the left side of the body, with conjugate deviation of the eyes. The 
direction of this deviation depends upon whether the lesion is an irrita- 
tive or a paralytic one. With an irritative lesion the eyes look away 
from the lesion, t.e., if the lesion is on the right side of the brain, the 
eyes are deviated to the left. The reverse holds good with a paralytic 
lesion. This is explained by reference to the diagram (see Fig. 41). The 
cortical lesion affects the VI nucleus on the opposite side, and the VI 
nucleus is connected to, and works synergically with the portion of the 
III nucleus of the opposite side which supplies the medial rectus muscle. 

Treatment. This varies with the cause, as for cerebral vascular 
lesions or tumours. 


Nuclear Lesions 

Etiology. The oculo-motor nuclei may be stimulated or paralysed 
by such lesions as a luemorrhage, thrombosis or embolus, a mid-brain 
or pontine tumour. A cerebellar tumour may affect the nerve 
nucleus by indirect pressure. Other lesions include those produced by 
acute enceplialitis occurring as a complication of measles, infl uenza, 
scarlet fever or small-pox, encephalitis lethargica, tabes dorsalis, 
sj'ringomyelia, clironic poliomyelitis, multiple sclerosis, Wernicke’s 
encephalopathy (see p. 603), and botulism. A nuclear lesion may also 
occur in myasthenia gravis. 

Clinical Findings. Nuclear ophthalmoplegia may appear as an 
acute or chronic disease. In the acute variety there is often headache 
and vomiting, with a raised tempaature. Both eyes are affected, 
usually groups of muscles, but not all the muscles are involved. There 
may also be internal ophthalmoplegia, the pupil being moderately 
dilated, and showing no response to light or to accommodation ; usually, 
however, the intraocular muscles ere not affected. An irritaUve nuclear 



TUB OaULO-MOTOB NERVES 


m 


lesion causes a conjugate deviation of the ei'cs an n, i ■ 

eS" Vte iit”' the c:L 

is Splakrf L^thcT"® in a supranuclear lesion, and 

explauied by the diagram (see Fig. 41). If the corticospinal tract 



FiG. 41. DlAQRiUf OP TOE MeCHAHfSU OP CONJUQATE DEPIATIO-V OP 
TOE BPES. 


is ajfected, there is hemiplegia on the side of the body opposite to the 
lesion (Weber’s syndrome). If the rubrospinal tract is also involved 
there are involuntary tremors of the opposite side of the body. Chronic 
nuclear paralysis is more often met irith. The onset of the s}*mptoms 
is insidious; there is usuaily conjugate deviation of the cycs> the 
patient not being able to turn the eyes in one lotexal direction. It is 
often difficult to differentiate between single nuclear lesions and infra- 
nuclear lesions when only one muscle is affected. If, in addition to some 
of the masvfes’ sapplteti by the lit aenv, the orbrcctAirfj oca!t metsde is 
also paralysed, the lesion is probably a nuclear one. Lesions of the 
nucleus are usually accompanied by a VII ncn’c nuclear lesion ns well. 
A VI left nuclear lesion causes conjugate paralysis to the left side, but if 
the left eye is covered, the right eye con be moved medially, and Iwlh 
eyes will converge. 

Jav^-zvinh'fjg may occur in coses of congenital ptosis. ^\Ticn tlie 
jaw is depressed to the opposite side by contraction of tlie lateral 
pterygoid muscle of the same side, the impulse, passing along the 
V nerve, causes tlie upper lid on the same side to be twitched up, the 
paralysed levator palpcbr® supcrioris contracting. It is usually 
unilateral. 


Infranuclcor Lesions 

Etiology. TIjc oculo-motor nerves may be nffcctcti at difTcrent 
parts of their course : 1. In the train. The laions here ore usiially 
vascular or due to tumours. Increased introcninial pressure, nsseeiolesl 
either svitli supra- or infratentorial groirtla. b.v slrclehing the nerse. 
mav cause VI nerve pamijsis. This constitutes a f.dse sum 

of if VI nerve lesion. 2. Brtxrm (tr pant md Itr erht. Tl.e lesion may 
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be meningitis, often syphilitic, a gumma, an intracranial tumour, neuritis 
due to diphtheria, diabetes mellitus, or less often due to lead, alcohol or 
nicotine, toxic neuritis from septic foci elsewhere, fractxired base of 
the skull, cavernous sinus thrombosis, aneurysm or atheroma of the 
internal carotid or posterior communicating artery, and subaraclmoid 
hjemorrhage. The VI and V nerves may be affected in acute mastoi^Hs 
in children, probably due to a localised meningitis. In Gradtnigo's 
tyndrome there is weakness of the lateral rectus muscle on one side, 
due to involvement of the VI nerve by inflammation of the apex of 
the petrous bone in association with otitis media. The patient is ill 
with fever, and complains of a headache on the same side. Ophthalmo- 
plegic migraine may be due to unilateral distension of the lateral 
ventricle. The siipenar orbital fissure syndrome. Acute periostitis may 
cause infranuclear paralysis, a condition comparable with peripheral 
facial palsj’. There is then pain in the eye with partial or total ophthal- 
moplegia and proptosis. The ophthalmic and maxillary divisions of the V 
nerve may also be involved with cutaneous anssthesia over their area 
of distribution. Overgrowth of bone, as in leontiasis ossea, may cause 
pressure paralysis. Other causes of the syndrome are aneurysm of the 
internal carotid artery and meningeal tumour. In these cases proptosis 
is liable to occur. The nerves are likely to be involved in the following 
order : "NT, I\', ophthalmic division of V, HI, and maxillary division of 
V. It then results in ophthalmoplegia, anaesthesia of the ej'e, cheek and 
half the forehead, with severe pain. 8 . In Vie orhit. The nerves may be 
involved in retro-orbital tumoiirs, or inflammation of the connective 
tissue behind the eye. 4. The termxnaiioTu of the nerve in the ciliary 
muscle and constrietor of the pupil. The vegetable mydriatic alkaloids, 
atropine, hyoscj’amus, and hyoscine, cause paralysis by affecting the 
rayonexmil j\mctions. 

Clinical Findings. One or more of the HI, IV and VI nerves may 
be involved. 

The Third Nerve. All the muscles supplied by the nerve or only 
some of them may be paralysed. With a complete third nerve paralysis 
there is ptosis ^rith compensatory contraction of the occipitofrontalis 
muscle, as shown by wrinkling of the forehead. The ^eball is deviated 
outwards by contraction of the lateral rectus muscle. It cannot be 
turned inwards or upwards, and only slightly downwards. The superior 
oblique muscle may cause by its action a slight downward and outward 
movement, in a wheel-like manner. The pupil is moderately dilated, 
and does not contract to light or to accommodation. The results of 
partial III nerve paralysis have been considered above under paralyses 
of tlie various muscles. Internal ophthalmoplegia. The ciliary muscle 
and the constrictor and the dilator of the iris may be paralj'sed. The 
pupil is usually of medium size and does not react to light or to accom- 
modation. Internal ophthalmoplegia may be due to a lesion of a portion 
of the ^ nucleus or of the fibres passing to the ciliarj' ganglion, or of the 
trigeminal ganglion. In y>ost-diphtheritic paralysis the ophthalmoplegia 
may be unilateral or bilateral. 
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The V Nerve 

I (Trigeminal Nerve) 

; mid^e?me ponfbv nTr «>= 

nucle»<j ll; f/f ? root. The motor 

floor nf f>i f ^ the pons, under the lateral part of the 

^ mesencephalie nudeus and mesen- 

Se mn7 ^ mM-brain to the level 

Upo^r considered to be motor in function. 

conn/^t each side to 

oiif r these motor nuclei. Thence, lower motor neurones pass 

from the pons m the V nerve. Some authorities believe that the 
mesencephalic nucleus is composed of cells analogous to the trigeminal 
ganglion and spmal ganglia which have migrated into the brain, and 
convey proprioceptive impulses from the masticatoiy muscles. The 
tngeminal ganglion contains the cells of origin of the sensor}' fibres 
which enter the pons. Some of the fibres, conveying kinajsthetic sensa* 
tions from the three divisions of the V nerve pass to the sensory superior 
nucleus, relay there, cross the mid*line, and ascend as the trigcnunol 
lemniscus to relay in the thalamus. Thence, the impulses pass to the 
cerebral cortex. Others, conveying pain and temperature sensations, 
run down the pons, medulla oblongata and spinal medulla (cord) to the 
level of the 2Qd or 3rd cervical segment as the spinal or " ascending ** 
root, ending at different levels in the spinal nucleus in the substantia 
gelatinosa. These fibres form the descending trigeminal tract. 

The second relay from the substantia gelatinosa passes to the oppo- 
site side as the trigeminothalamic fibres, and ascend as the trigemino- 
thalamic, tract to cod in the lateral wuclews of the thalamus. The 
sensory fibres in the mandibular, maxillary and ophthalmic rlivisions, 
conveying pain and temperature sensations, decussate in the trigeminal 
ganglion, so that they end in the spinal nucleus in this order from above 
downwarfs, inversely to their distribution to the face (see Fig. 421. 

The V nerve, after leaving the pons, passes forwards over the 
petrous bone, where the trigeminal ganglion is situated on the sensorj’ 
part of the nerve, the motor part lying beneatli this ganglion. Thrw 
main nerves emerge from the trigeminal ganglion, named the ophllmlmjc 
or first, the maxillary or second, and the mandibular or third division. 

The motor nerve is attached to the third dirision. TAe apht^alme nerre 
runs in tlie lateral wall of the cavernous sinus and passing through the 
superior orbital fissure to the orbit, ienninates in the Incrimah frontol 
and nasociliary nerv'es. In the cavernous sinus it gives a branch to the 
dura mater. The lacrimal nerve supplies the lacrim.’il gl.md. the eon- 
iunctiva, cornea, and the latcrol angle of tl»c rye. The frontal nene 
divides into the supro-orbitnl ami supratrochlear nerves, and supplies 
U.e skin nn the front Itnlf of the .rolp and f»n-h«rf, the r^t of .he ^ae 
and medial anele of the eye, the upper eyelid and • J J 

nasoeiHary "cn-e supplies tl.e mueons membrane of 
the nose, and the skin of the lower part and tip of the nose. U r^m 
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a communicating brancTi from the dliary ganglion, and gives off the 
long cUiary, the infratrochlear and the posterior ethmoidal nerves. _ 

The maxillary nerve runs along the lotver part of the cavernous sinus, 
enters the foramen rotimdum and pterygopalatine fo^, and traverse 
the orbit to appear on the face through the infra-orbital foramen. In 
the skull it gives a recurrent branch to the dura mater. In the infra- 
orbital canal it supplies branches to the teeth of the upper jaw. Its 
cutaneous branches are distributed to the face between the lower eyelid, 
side of the nose and upper lip. Branches are also given to the mucous 
membrane of the hard palate and the maxillary sinus. The mandibular 
nerve leaves the skull through the foramen ovale, and gives a recurrent 
branch to the dura mater. The motor fibres supply the followmg 
muscles : The masseter, the temporal, the lateral and medial pterj'goids, 
the mylohyoid, the anterior beUy of the digastric, the tensor tympani 
and the tensor veil palatini. The axuiculo-temporal branch suppli^ 
cutaneous branches to the temple and scalp, and to the external acoustic 
meatus and upper part of the pinna. This nerve also gives branches to 
the parotid gland and the temporo-mandibular joint. The Ungual 
branch supplies the tactile filiform papUlze in the anterior two-thirds of 
the tongue. The chorda tympani nerve joins the lingual nerve, and 
conveys taste sensations from the tongue to the VII nerve, and then to 
the glosso-phaiyngeal nucleus. The inferior alveolar (dental) branch 
supplies the teeth of the lower jaw, and emerging through the mental 
foramen innervates the skin over the chin and lower Up. The mucous 
membrane of the mouth, gums and auditory (Eustachian) tube is also 
suppUed by this division of the V nerve. 

Lesions of V Nerve. The foUowing varieties of lesions may occur s 
1. Supranuclear Lesions. The cortical centres for the muscles innervated 
by the V nerve are situated in the lower third of the precentral gyrus. 
These centres are bilateral, each centre sending fibres to both V nuclei, 
and so both centres must be put out of action to cause an upper motor 
neurone paralysis of the masticatory muscles. Lesions may occur here, 
in the corona radiata, internal capsule, or mid-brain. They are rare and 
include meningeal and vascular disturbances and tumours. In epilepsy, 
hydrophobia and post-encephaliUc syndromes supranuclear ^sturbances 
of the V nerve may occur. In paralysis ogitans there is probably a 
lesion in the corpora striata disturbing the fibres in the internal capsiile. 
In strychnine poisoning and tetanus, the lesion is probably situated in 
the synapses connecting the upper motor neurones with the nuclear cells. 

2. Nuclear Lesions. These arc situated in the pons and include 
harmorrhage, tumour, gumma, polioencephalitis, multiple sclerosis, 
bulbar paralysis, amyotrophic lateral sclerosis and syringomyelia. 

8. Infranuclear Lesions. The V nerve may be affected at the base of 
the brain by meningitis or fracture of the base of the skull, or its branches 
may be involved by a tumour, thrombosis of the cavernous sinus, an 
aneuiysm of the internal carotid artery and cellulitis of the orbit. The 
trigeminal ganglion may be inflamed, or the branches of the V nerve 
involved in a ncuriUs, such as occurs in diphtheria. 

CUalcal Findings. Disturbances of the V nerve may affect chiefly 
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the motor or sensory fibres or combined lesions may occur I Mom, 
Leston.. These may be irritaUue or paralytic. J 

former”'^ 'r‘° th® masticatory muscles occur. The 

fo mer are Imom as tnsmus, and may be present in tetanus, epilepsy 

!nd "n Clom'c spasms are seen sritlf rigom 

and paralysis agitans, etc. Nocturnal jaw-grinding is a functional 
nOTOTs thrtmbance, and thought to be an indication of mental protest. 
{*) Faralijttc lesions. Supranuclear lesions, when bilateral, arc 
characterised by paralysis of the lower jaw. The patient can neither 
close the mouth, protrude the jaw, nor move it from side to side. Food 
tends to drop from the mouth. There is no wasting of the muscles and 
no reaction of degeneration. Nuclear lesions are often bilateral, with a 
flaccid paralysis of the masticatory muscles on both sides. Infranuclear 
lesions are usually unilateral. There is often wasting and weakness of 
the muscles of mastication on one side of the face. ^Vhen the patient 
opens his mouth the lower jaw is pushed to the paralysed side by the 
action of the opposite lateral pterygoid muscle. This is best Judged 
by the position of the central Incisors of the upper jaw when the mouth 
is open and closed. There is inability to move the jaw laterally to the 
sound side, and on opening the mouth the condylar process of the 
lower jaw can be felt not to move forwards on the affect^ side. When 
the patient is asked to bite, it can be felt that the xoasseter and temporal 
muscles do not contract, and some flaccidify of the floor of the mouth 
may be found on pressing below the chin. The jaw-jerk is absent, and 
the affected muscles show a reaction of degeneration, 

2. Sensory Lesions, (a) Loss of sensation. An upper motor neurone 
lesion affecting the posterior part of the internal capsule may cause 
loss of sensation of the face, the arm, body and leg on the opposite side 
of the body (crossed hemionajsthesia). A lesion of the spinal root of the 
V nerve and the medial lemniscus on the some side will cause “ .alternate 
hemiamesthesia,” the face on one side, and the arm, body and leg on 
the other side being affected. Lower motor neurone lesions may 
affect individual branches of the V nerve. Thus in periostitis of 
the orbit the ophthalmic division may be affected with certain oculo- 
motor nerves os described on p. 302. There is tlicn blunting of sensation 
in the cutaneous area of this nerve around Ihe orbit and forehead 
and the corneal and conjunctival rcJlexcs may be abolished with 
diminished tear secretion. When tlic maxillary and mandibular 
branches are involved, in addition to the cnitancous anxslhcsia, tlie 
oatient cannot feel his tongue and dicck normally, and is apt to bite it, 
and in drinking from a glass he can only lialf the glass touching 
Hn There may also be diminished secretion of saliva on one side, tii'J 
tonmie is dry and furred on the affected side, am! using a tuning fork 
of low pitch, there may be loss of appreciation for low notes. .An.rsthevja 
is found in the check and gums- Smell mny he d.rmnished 
nmine to dryness of the nns,sl mucous mcmhnme. Tnslc is not ofTroteJ 
S the S tympsni ners-e is nlso Ins-oU ed. Sci^en «1 Wunfin- 
or of sensntion mny nko occur, limited to tnRcmmsJ dermstomrs 

nrouTdt moutl,. The%eeth on the nfteeted side mny W1 out. >«r,nl 
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or comeal herpes and comeal ulceration may also be a manifestation of 
lesions of the sensory division of the V nerve or of the tngeminal gan- 
glion. . . , 

(i>) Trigeminal neuralgia. This may be of a minor degree -with pain 
situated in the region of certain brandies of V nerve. Thus there may 
be supra-orbital neural^a associated with frontal sinusitis. Tenderness 
may be found at the supra-orbital notch. Headache may be due to 
involvement of the branches supplying the dura mater. The severe 
type of trigeminal neuralgia is known as tie douloureux. This is an 
affection of middle age or later, but it is occasionally^ met with in 
children. There are periodical paroxysms of agonising pain in the face, 
especially in the areas supplied by the second and third divisions of the 
V nerve. The pain may spread to the neck. A paroxysm lasts for a 
few seconds or minutes, and tends to recur frequently. During the 
attack the face may become flushed and moist with perspiration, and 
there may be watering of the eyes and mouth, and twitching of the facial 
muscles. The attack may be provoked by the slightest stimulus to the 
trigger area, such as a draught, washing or shaving, cleaning the teeth 
or eating. In patients under the age of 40 it may be a manifestation of 
multiple sclerosis. Facial pain may also be associated with periodic 
migrainous neuralgia, toothache, inflammation of the temperomandi- 
bular joint, sinusitis, nasophaiyrngeal malignant growths, otitis, cervical 
spondylosis, and a posterior fossa neoplasm. 

On Examinafion ; Tender spots may be found over the infra-orbital 
or mental foramina. 

Treatment. In all cases of trigeminal neuralgia the paranasal 
sinuses should be investigated ; frontal sinusitis may result in supra- 
orbital or supratrochlear neuralgia. The pain is best relieved by local 
heat, which can be conveniently applied by a rubber hot-water bottle. 
A nasal spray should also be used containing some preparation, such as 
the Chloretone Inhalant. Dental extraction rarely relieves the pain, 
and should not be advised unless an obviously diseased tooth is present. 
In tic douloureux the patient should have complete rest in bed for several 
weeks, and for the pain the following mixture may be giv'en : Tnc. 
gelsemii 10 m. (0-0 ml.), sod. salicyl. 5 gr. (0-3 G.), sod. bicarb. 20 gr. 
(1*2 G.), sod. brom. 10 gr. (0*0 G.), syr. aurant. 20 m. (1*2 ml.), aquam ad 
1 fl. oz, (80 ml.). 1 fl. oz. (30 ml.) t.d.s. p.c. Good results have been 
reported by the daily subcutaneous injection of 1,000 irn'crograms of 
vitamin Bjj (cyanocobalamin) for 10 to 14 days, followed by a similar 
dose twice a week for several months. S-carbamoyl-sn-dibenzazepine 
(Tegretol) 200 mg. tab. t.i.d. affords relief in some cases. In severe and 
protracted cases relief may in some coses be obtained for several months 
by injecting the trigeminal ganglion or its branches with 10 to 16 m. 
(0*G to 0-9 ml.) of 80% alcohol through the foramen ovale or foramen 
rotundum. This is an operation which should only be performed by a 
specialist. It may be repealed later if the pain recurs. In verj' severe 
cases ganglionectomy, or resection of the dorsal nerve root inside the 
skull, may be neccssarj- to relicv'c the pain. Even then the patient may 
still feel pain, although the sensorj' fibres are cut off from the brain. Tliis 
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is comparable with the sensation which may be felt in the toes after a Ica 
lias been amputated. ** 

8. Trophic Lesions. It has been mentioned above that corneal 
ulceration may follow lesions of the first division of the V nerve. 
If the eye is protected by a shade from the irritation of dust, etc., these 
lesions do not occur. They are probably mechanically produced, the 
irritants not being removed by banking, as they are not felt. Facial 
hemiatrophy is a peculiar condition in which there is wasting in 
structures supplied by the V nerve on one side. The cause is not known, 
but it may be due to any nuclear or infranuclear trophic disturbance of 
the V nerve, and is at times associated with osteitis of the jaw, or it may 
follow erj'sipelas. The bones, cartilages and soft tissues are affected, 
chiefly in the areas supplied by the second and third divisions of the 
V nerve. One side of the face is smaller than the other. The skin 
becomes thin and the subcutaneous fat disappears ,* there may also be 
atrophy of half of the tongue. There ore no sensory cbonges, the 
muscles are not paralysed, and there is no reaction of degeneration. 

The auriculotemporal syndrome consists of flushing and sweating on 
eating in the area of skin supplied by the auriculotemporal nerv'c^ It 
is met with in association with parotid gland suppuration, or after an 
operation on, or a wound of, the gland. The nature of the rcflc.x has 
not been adequately explained. 
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of the dieaiHc muscle. The Vn nen-c then dmdes into the temporo- 
facial and cervico-facial branches. The former supplies the corrugator 
supercilii, the frontal belly of the oeeipitofrontalis, the orb.eularis (^i 
and the zj-gomatie muscles, and the latter the buccinator, orbicularis 
oris and platj-sma muscles (sec Fig. 43). The sensorj' part of the neree 
is considered to be formed by tlie nersais intermedins (of Unsbcrg), 
rsbich runs from the genicular ganglion to the tractus solitarius portion 
of the glossopharyngeal nucleus in the medulla oblongata. The^ taste 
fibres in the chorda tympani nerve pass from the pnicular ganglion to 
the nervus intermedius. The genicular ganglion is also joined by the 
greater, the lesser and the artcma! petrosal nerves, \rhich carry sym- 
pathetic and taste fibres. Further sensor>' fibres conveying deep p:^ 
and pressure sensations run in the peripheral divisions of the facial 
nerve, and pass through the genicular ganglion to the nervus inter- 
medius (of ^Yrisherg). 

Lesions of the VII Nerve. 1. SupranucUar, The lesion may be 
situated in the cerebral cortex (lower part of the precentral gyrus), the 
corona radiata, genu of the internal capsule, or in the suprapontine 
region. The lesions include a cerebral tumour, abscess or vascular 
lesion such as a haimorrhage, thrombosis or embolus. 2. NueUar. In 
the pons : A tumour, such as a gUoma, a vascular lesion, encephalitis 
lethargica, multiple sclerosis, bulbar paralysis, polioencephalitis, and 
tabes dorsalis. 8. Infranuclear, (a) At Iht base of the brain. Tumours 
of the cerebello-pontine angle, ba^ meningitis, a gumma, aneurysm 
of the basilar arterj% or a fractured base, (6) In ih^ Umporal boM. 
Caries associated with otitis media, toxamic neuritis, an operation 
on the mastoid, (c) In Iht xtylo-mastoid foramm. Fibrositis of the 
process of the posterior part of the parotid sheath which enters the 
foramen, assodated with exposure to cold, (d) In the face. A tumour 
or inflammation of the parotid gland, as in uveoparotid sarcoidosis. 
Injury from a wound or from forceps at birth. Neuritis due to such 
causes as alcohol, diphtheria, diabetes mellitus or leprosy. 

Clinical Findings. 1. Supranuclear Lesums. (a) Irritative. \^th 
cortical lesions irritating the motor centre unilateral facial contractions 
may occur on the opposite side of the face. There are often associated 
movements of the eyes and tongue. In dementia paralytica peri-oral 
fibriliary tremors may be noted, (b) Paralytic. There is paralysis 
chiefly affecting the lower part of the face of the opposite side, the 
upper part is much less likely to be paralj'sed, owing to the bilateral 
representation of the cortical centres in respect to their supply to the 
upper part of the face. Thus, although the mouth appears drawn over 
to the sound side and the orbicularis oris muscle is paralysed on the 
affected side, the patient can close both eyes and wrinkle his forehead- 
The paralysed muscles do not atrophy and there is no reaction of 
degeneration. Taste is not affected. In addition there is frequently 
hemiplegia, the arm, bodj' and leg being paralysed on the same side as 
the face, when the lesion is a capsular one. Although the patient cannot 
contract the facial muscles voluntarily on one side, he may do so under 
the influence of emotion. Thus a joke may catise bim to smile with 
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both sides of his face, in fact the facial contraction may be cxanccmlcd 
on the paralysed side. This is not the case in infronuc)ear°Tcsions. 
2 Nuclear Lesions. There is paralysis of the upper ami lower half of 
the face on the same side as the lesion. Tlie muscles atrophy and 
show tte reaction of degeneration. Further, there is often paralysis 
of the lateral rectus muscle of the eye on the same side, due to involve- 
ment of the contiguous "\T nucleus. If the corticospinal tract is 
also affected there is spastic hemiplegia of the opposite side of the 
body. 

S. Inf/anucJffar Lesions, {a) Irritaiive. Severe facial spasms may 
occur, functional tremors of the eyelids and facial tics arc also of tin’s 
nature, (b) Paralytic (Bell’s palsies). The clinical results vary according 
to the site at which the lesion is situated, as described below ; (a) 
Beimen ihs pons and genicular ganglion. There is paralysis on the 
same side of the upper and lower half of the face, of the lower motor 
neurone type (see below, section (d) ). The nerve may also be 
involved with deafness or tinnitus, or the V nerve with paralysis or 
sensory disturbances, and if the nerve to the stapedius is affected there 
may be hyperacusis to sounds of low or high pitch. Taste is not affeeted 
unless the nervus intermedius (of Wrisberg) is also involved, (b) At the 
genicular ganglion. There is paralysis on the same side of tbc \jppcr and 
lower half of the face, and herpes located to the car and external acoustic 
meatus (herpes oticus or Ramsay Hunt syndrome) \sith p.ain, wln'cli may 
result from inflammatory lesions. Hic chorda tympani nerve fibres may 
also be afTcctcd with loss of taste on the anterior two-thirds of the tongue 
on the same side, (e) Bctxccen the genicular ganglion and the chorda 
tympani nerve. There is paralysis on the same side of the upper and lou'cr 
half of the face (see below, section (d) ). There is Joss of taste on the 
onterior two-thirds of the tongue on the same side. If tljc lesion is 
proximal to the junction of the nerve to the stapedius there may be 
tinnitus and hyperacusis for notes of high or low pitcli. Salivnrj' 
secretion may be diminished on the same side, (d) Peripheral to the 
jimction of the chorda tympani nerve. (The usual type of BeH’s palsy.) 

This may follow exposure to cold or sitting in a draught near an oj>on 
window. Both sexes am equally afTcctcd. The patient is usually an 
adult over the age of 20. He may notice some pain or tenderness Lcliind 
the ear for a day or so, ami then suddenly finds that he oinnot move one 
side of the face normally and this side of the face may feel stiff. ^ lie may 
also find that when e.atlng he tends to bite his clicck or lower hp on one 
side and the food may collect between the dieck and teeth on IhM sale- 
Tears may also run down tlic dicck on the affcelal side, due to parnh-sit 
oftho orbicularis ocuH muscle. Bell’s original case (1827) was tmumat:c 
in origin, the patient having been toped by « l-ntl. 
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eye on one s!ilo (laecpl.tl.nImo.i) nnd on try, ns to <lo so 
moves npnnrds nml cither slishlly mtcnnls 

connection iK’tncen tl.e VII nn.l n ,K,rt,on of tl.c III nncicus. If ll,c 
patient is observed .h.rins .sleep the nlTcete,! eye tony he ncnrlj eloscei. 
lie h asked to frown nnd to raise liis cyrhrous niul is unable to do so 
on the paralysctl side. The lower part of the face is tested by nskinR 
the patient to show his teeth, the ancle of the mouth is drawn outwards 
on the sound side and docs not move out on the p-aralyscd side. He is 
then asked to blow out his checks, to smile nnd to whistle. lie cannot 
do so on the paralysed side. Spontaneous emotions nUo fail to provoke 
a contraction of tlie oral muscles on the pnmlysed side, in contrast to 
that which may occur in organic supranuclear lesions with hemiplegia 
nnd facial paral>*sis. Parnlysts of the plnlysma muscle may sonic- 
times be dctccled by making the patient depress his chin against the 
resistance of the examiner’s hand, when it may lie seen, by looking 


nt the skin under the chin, that the plalysma does not contract on one 
side. The affected muscles atrophy and may give a reaction of degenera- 
tion. In the course of a few days the lesion may spread up to involve 
the chorda tj-mpani nerve. Taste is then lost on the atlcctcd side of 
the anterior two-thirds of the tongue. It is tested for ns follows : The 
patient is given a card on which the words “ Sweet. Salt. Sour. 
Bitter,” are written, and he is told to point to the word representing 
the sensation he experiences when the test substance is applied to the 
tongue. He must not withdraw his tongue into his mouUi until he has 
indicated the sensation. Sugar, salt, citric acid and quinine are employed 
as the test substances. A small portion is applied in turn to the outer 
side of the anterior part of tlie longue and gently nibbed in with cotton 
wool. If the inflammation spreads still further up the VII nerve above 
the level of the junction of the nerve to the stapedius, there may be 
tinnitus and hyperacusis to notes of high or low pitch. 

DUIerentlal Diagnosis. There is usually no difficultj’ in diagnosing 
a Bell’s palsy ; the distinctions between upper and lower motor neurone 
lesions described above, should be remembered. In fndo-scapulo- 


humeral myopathy, usually both sides of the face are affected and also 
other muscles of the body, which dUferentiates it from a double facial 
paralysis. In facial hemiatrophy there is wasting but not paralysis of 
the muscles of one side of the face. 

Course and Complications. The paralysis may disappear in a week 
or so, or persist for nearly 2 years. Recovery usually is first apparent 
in the upper half of the face. Subsequent tivitching or contractures 
of the affected muscles may occur, when the recovery is not complete. 
Thus the eye on the affected side may be narrow, or the corner of the 
mouth drawn outwards. ** Crocodile tears ” may also be expected in 
cases of incomplete recovery. VThen the patient masticates and 
salivates, tears flow from the eye on the affected side as the result of 
stimulation of the lacrimal gland. The crocodile is alleged to shed 
hypocritical tears before devouring its prey. 

Prognosis. The prognosis in Bell’s palsy depends upon the cause. 
In the usual ^q>e due to fibroriris or periostitis there is recovery in 
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about 80% of cases The electrical reactions arc of help in civinr a 
prognosis. If the faradic and galvanic responses of the pfralyLl 
muscles are normal after _ 2 weeks, recovery wiU be rapid, a matter 
of a few weeks. If there is no response to faradism and the galvanic 
response shows a reaction of degeneration, recovery will not occur for 
several months. If no response is obtained to faradism or to galvanism 
there is no Ukelihood of recoveiy. H the paralysis is due to other 
causes, such as a tumour, gumma or meningitis, the prognosis must vary 
with the nature of the lesion and the possibility of removing it by 
appropriate treatment. 

Treatment. In the inflammatory type of case the patient should 
be kept in a warm room during the initial stages until all pain nnd 
tenderness have gone. Heat should be applied locally over the stylo- 
mastoid foramen, as by cataplasmn kaolini or by fomentations. The 
bowels should he opened daily, .and a mixture given containing : Tot. 
iod. 8 gr. (0-2 G.), sod. salicyl. 10 gr. (0-8 G.), sod, bicarb. 20 gr. (1 -2 G.), 
syr. aurant. 20 m. (1-2 ml.), aq. ad 1 tl. or. f30 ml.). 1 II. or. 
(30 ml.) t.d.s. p.e. Corticosteroids have been recommended without 
definite evidence of their value. Strips of strapping should be placed on 
the affected side of the face, one above the other below the mouth, to 
prevent the mouth being drawn over to the sound side. After a week, 
massage should be given daily to the affected muscles nnd later the 
muscles may be stimulated with a weak faradio current. In all eases the 
Wassermann reaction should be determined, and, if positive, a course of 
anti-syphilitic treatment should be given. Some surgeons advise early 
operation, either by decompression of the descending portion of the nerve, 
or by placing in the facial canal a prepared nerve graft, obtained from a 
cutaneous nerve of the thigh (Ballancc-Ducl nerve graft). The insertion 
of tantalum wire or ribbon in the temporal fascia, to give some support to 
the sagging eyelids and moutli, has caused improsement in some cases 
in which it has been tried. Ilomolatcral stellate ganglion procaine 
hydrochloride block has also been reported on favourably. 

Bilateral Facial Paralysis. This may be congenital, nnd there is 
often paralysis of the muscles supplied by the oculo-molor ncn’CS as 
well. Other causes include double otitis media, basal gummatous 
meningitis, an aneurysm of the bosOar artery, diphtheria, leprosy and 
alcoholic neuritis. Both sides of the face ore then expressionless. 

The vm Nerve 

(The Stalo-acovstic or jMiloty Nmr) 

Anatomy. The VIII nerve consists of a cochlear and a s-estibular 
division. The former is concerned with hearing, and the Istter mlh 
eouilibrium. The cochlear nerve fibres arise from cells in the rpml 
situated in Gie central pillar of O.c cochlea, tlinr penpheral 
fcrndrt'iom ending in conneetioi wiU. the Imir cells of the organ of 
Pnrti Centrally the eocbicar nerve passes to the brain througi I le 
a mrat^ running below the VII nerve. It eate.ra lb- 
I'uvTtX of the pons on U.e Lateral side of tl.e infenor eervbebsr 
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peduncle (restifonn body), and terminates around cells of the dorsal 
nucleus and the ventral cochlear nucleus. A fresh relay of fibres con- 
ducts the impulses across the mid-line in two strands, a dorsal or stn® 
acusticffi and a ventral or corpus trapezoidum. These unite to^ form the 
lateral lemniscus. Some of the fibres from the cochlear nuclei also rxm 
to the lateral lemniscus of the same side. The lateral lemniscus ascends 
the mid-brain and terminates in the lower auditory centi^, the medial 
geniculate body and the inferior colliculus. The medial geniculate 
botfies are connected by commissural fibres. A further relay conveys 
the impulses through the posterior part of the internal capsule to the 
higher auditory centres in the superior temporal gyrus of the cerebral 

cortex. ^ . V u 

The cells of ori^ of the vestibular nerve are in the ganglion which 
lies in the internal acoustic meatus. Their peripheral terminations are 
in the semicircular canals and the otolith organs (the utricle and saccule). 
The fibres from the semicircular canals convey sensations of movement 
(kinetic impulses), whereas those from the otolith organs transmit 
sensations of position (static impulses). Centrally the fibres pass with 
the cochlear division and enter the lower part of the pons between the 
inferior cerebellar peduncle and the olive, terminating around the cells of 
the medial vestibularnucleus and Deitersor thelateral vestibular nucleus. 
The upper part of the lateral vestibular nucleus constitutes the superior 
nucleus (see Fig. 44). The further course of the vestibular path is rather 
open to discussion. Fibres pass from the lateral vestibular nucleus up the 
pons and mid-brain in the medial longitudinal bundle. In this way 
connection is made with the nuclei of the oculo-motor nerves, thus 
establishing relationship between equilibrimn and eye movements. 
Impulses are also carried downwards in the medial longitudinal bundle 
to connect with the XI nucleus and establish a relationship with 
equilibrium and head movements. Fibres also descend the spinal 
medulla (cord) in the vestibulospinal tract, whereby a connection is 
made between the sense of equilibrium and the tone of skeletal muscles. 
Some fibres of tbe vestibular nerve run direct to the cerebellum by the 
inferior cerebellar peduncle, and fibres also pass from the cerebellum 
in the inferior cerebellar peduncle to tbe lateral vestibular nucleus (see 
Fig. 84). 

Lesions of the Vlil Ncr\'e. The VTH nerve may be affected by 
tumours of the cerebello-pontine angle pressing on, or growing from the 
nerve itself, or by basal meningitis due to syphilis or cerebrospinal fever. 
Neuritis may be due to toxins of typhoid or scarlet fever, to syphilis, or 
to such substances as alcohol, toba^, quinine or salicyUtes. Atrophy 
may occur in tabes dorsalis or in multiple sdexosis. The nerve may 
be injured in a fracture of the base of the skull or by disease of the 
petrous bone. Inflammation may aHect it in otitis media, labyrinthitis 
or catarrh of the auditor}' tube. It may be involved in a vascular lesion, 
such as a hsemorrhage or thrombotis, and by a leukaraic infiltration. 
Central lesions are rare. Deafness sometimes results from streptomycin 
injections, A bilateral lesion of the superior temporal gyrus may cause 
deafness, or word-deafness may result from a unilateral lesion affecting 
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mastoid process first on one ear and then on the other. The patient is 
tested aftainst the different frequencies and presses a button, whicn 
lights a lamp, directly he hears a sound. Eight tones are prodded with 
frequencies of 61 to 8,192 cycles per second, in octave steps. These are 
shown along the top of the audiogram and correspond with the musical 
notations of C, c, c\ c*. c*. c*, c*. c», 256 being the middle C of the piano. 
The intensity of each tone is increased imtil heard by the patient, and 
then charted on an audiogram. In perceptive deafness there is loss of 
high tone, in conductive deafness loss of low tone. The frequencies 
256, 512 and 1,024 are those of the ordinarj' speaking voice. The 
average of these three readings, multiplied by 0*8, gives the percentege 
hearing loss for the spoken voice. Paraeusis means that the patient 
hears best in a noise. It is found especially in otosclerosis. 

Sudden deafness. This may affect one or both ears, and is always a 
frightening experience for the patient, and often a difficult diagnostic 
problem for the doctor. The cause remains unknown in about 50% 
of cases. The foUo^ring conditions should be considered, hreraorrhage 
into the labyrinth, toxic neuritis of the Vm nei^’e, suppurative labyrin- 
thitis, otitic herpes, mumps deafness (usually unilateral), allergic reac- 
tions, hysteria and malingering. 

Tinnitus aurium. The chief ^mptom coraplabed of may be noises 
in the ear or head, with or without some degree of deafness. This may 
be due to general causes, such as anamia, a high or low blood pressure 
or neurasthenia, or to local affections, especially to otosclerosis, chrome 
otitis media, bony overgrowth of the external meatus, wax in the ears, 
labyrinthine lesions or intracranial suppuration. It may occur as an 
aura in epilepsj', or be produced by drugs, such os quinine and 
salicylates. The noises may be continuous or intermittent, and of 
varj ing character, often hissing or roaring, or at times higher pitched, 
or pulsating in correspondence with the heart beat. In all cases a 
complete local examination should be made by an otologist as well as 
a general examination of the patient by a physician. 

Treatment. This consists in local measures for relief of catarrh 
of the auditor}’ tube, etc., which falls in the province of the specialist. 

The Vestibular Nerve. Lesions of the vestibular nerve, or of its 
terminations in the semicircular canals and otolith organs, result 
in three main syraptoins ; Vertigo, postural or kinetic deviation and 
nj’stagmus. 

Vertigo. The patient who complains of vertigo may say that 
his own body appears to be moving, or that surrounding objects are 
moving. % ertigo may thus be called, perliaps incorrectly, subjective or 
objective. 

Etiology. The common causes of vertigo include : Wax in the ears, 
otitis media, labjTinthitis, alimentary’ disturbances, train, car or sea- 
sickness, migraine, cerebellar lesions, high blood pressure, low blood 
pressure, basilar artery atlicrosclcrosis, ccrvic.al spondylosis, change of 
posture such as looking up, turning over in bed, or sitting up, over- 
smoking, alcohol and epilepsy'. Vertigo may also be psychogenic 
associated with an anxiety state, ocular os when looking dowTi from a 
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he%ht, or due to external ocnio-motor paralysis. It is sometimes met 
mth m bram-stem lesions such us multiple sclerosis, a tumour or a 

OTod^r ^ cysHeercus in the IV ventricle may also 

produce attacks of severe vertigo. Vestibular vertigo results from irri- 
tative lesions of the ear affecting the semicircular canals. Epidemic 
vertigo, with uncontrollable vomiting, is also described. This may be a 
manifestation of influenza. Streptomycin may cause giddiness from 
involvement of the vestibular nerve or its nucleus. Rchef may be 
obtamed by ice-cold water-bottles applied to the occipital region, and by 
the administration of dextrose I oz. (SO G.) t.i.d. by mouth. 

Postural Deviation. The patient may tend to fall towards the 
affected side in irritative vestibular lesions, when he stands with eyes 
closed and feet together. 

Kinetic Deviation. This is described later (see below). 

Nystagmus. Irritative labyrinthine lesions produce spontaneous 
vestibular nystagmus to the opposite side j i.e., the ey'cs make a slow 
moveaient to the same side and a rapid twitch back to the opposite 
side. These movements are increased when the patient looks to the 
side of the nystagmus (t.e., that in which the rapid movement occurs). 

Clinical Findings- Certain tests are applied in suspected cases of 
labyrinthine lesions. These include : 1. 7^c^a^hn Test. The patient 
is placed in a special chair with a bead rest, so that the bead is inclined 
forwards 80® to the vertical plane. He is then rotated 10 times in 20 
seconds and the cimir stopped. Rotation is done in both directions, 
with a suitable interval between. On rotating to the right and stopping, 
normally the slow component of the nystagmus, the tcndenc>' to fall and 
the past-pointing (B&r&ny’s test) are to the left, tlic quick component 
of the nystagmus and the sensation of vertigo ore to the right. With 
rotation to the left the opposite results are found. Diminished responses 
on rotation to one side indicate a lesion of the opposite labyrinth. 

2. The Calorie Test, Tlic patient lies on a couch with the head 
tilted back 60® from the vertical plane. The drum is first inspected to 
see that it is not perforated and that the external acoustic meatus is free 
from wax and polypi. A douche can, holding at least one pint (COO ml.) 
of water, is slung so that the bottom of the con is 2 feet (60 cm.) above 
the head of the patient. The water is delivered through a rubber tube 
connected with on car nozzle with a bore of 4 mm. Eacli car is first 
tested with cold water at 80® F. (80® C.), and the water is dclivcrc<l into 
the external meatus for 40 seconds, using a stop watch. Tlie patient 
keeps his eyes fixed on a spot high up on the opposite wall. A nonnal 
response sliows a quick nystagmus to the opposite side. Tl)c ears arc 
next tested with hot water at 111® F. (42® C.). The norm.il mpon?e 
is the quick component of the nj-stagmus to the same side. An nlrvnl 
or diminished response on one side indicates n Iwmn of tliat hbj-nnth. 

Cold .air may also be used as a slimuttis the air being blown through a 
metal tube cooled by a spray of etj^t ditoride. 

Irritative Vestibular Lesions. These are cxemphfied In * 

and in Mdniirc’s symptom complex. Af/auV/r ryrufrC'v. 

MfolL. ™ .o .n 
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labyrinthine luemorrhage associated with acute purulent labyrinthitis, 
and was not typical of what we now call M&iiiie’s disease. In some 
cases there is pressure on the auditory nerve caused by an aneurysm 
of the basilar artery, an abnormally large internal auditory artery, or 
by a pontocerebellar angle tumour. It is probable that only lesions 
affecting the vestibular division of the VIII nerve cause M^nifere s 
disease. Some authorities believe that it may be caused by faulty 
water or salt metabolism resulting in a water»logged labjrrinth or that the 
hydrops of the endolymphatic labyrinth is in some cases an allergic 
manifestation. The patient, who is usually an adult, is suddenly 
attacked with severe vertigo and falls. There may be a preliminary 
phase of low-pitched tinnitus. Vomiting may occur. 

On Examination : The patient is usually found lying on the sound 
side ; if he attempts to turn on his back or on the affected side, vomiting 
is induced. The eyes show coarse nystagmoid movements to the affected 
side. There may be momentary loss of consciousness. Permanent 
deafness usually ensues. MMihre'a symptom complex. This may be due 
to vascular spasm of the internal auditory artery causing alteration in 
the tension of the endolymph, or to otosclerosis. The attacks resemble 
those of the M^ni fere’s syndrome, but between the attacks there is no loss 
of hearing. 

Treatment. During an acute attack an injection of hyoscin. hydro- 
bromid. gr. (0*6 mg.) should be given. Between attacks various 
drugs may be tried. Quinine sulphate in doses of J gr, (16 mg.) t.d.s. 
or phenobarbitone J gr. (80 mg.) t.d.s. may be administered to diminish 
the sensibility of the labyrinth. In some cases relief is obtained by the 
administration of a salt-poor diet (see p. 482) with restriction of the 
flmd intake to 40 fl. oz. (1-2 litre) in the 24 hours. Ammon, chlorid. 0-5 G. 
teblets, 6 t.i.d. -with meals, should be given for 8 days out of every five. 
Mersalyl 2 ml. may also be injected intramuscularly once a week. 
Favourable results may also ensue from the use of hydrochlorothiazide 
and po^siura chloride (see p. 243). Promethazine chlorotheophyllinate 
(Avormne), tab. 25 mg. t.i.d., may be of value in some cases, and in 
others nicotmic acid, tab. 50 mg., 1 to 8 t.i.d., is helpful. Surgical 
treatment consists in division of the auditory nerve or of the vestibular 
b^ch alone, or destruction of the labyrinth. Determination of the side 
affected is not always easy. The tinnitus and deafness are usually 
more severe on one side and the caloric tests may indicate which 
labyrmth is at fault. Vertigo is not always, and tinnitus is rarely, 
relieved by the operation. Surgery should only be advised if medical 
treatment fails. 

Acute Vestibulitis. This is due to acute inflammation of the cochlea 
and labyrinth. There is tinnitus, vertigo, vomiting and usually 
pyrexia, and it often results in permanent deafness. 



THE glossopharyngeal NERVE 407 

longata. This nucleus is common to the IX and X nen-es. The nucleus 

™b.guus extends tlirough the medulla oblongata fmm the level “f tlrn 
VIII ne^e above to the decussation of the lemniscus below. The 
Mise from cells in the superior (jugular) and inferior 
(petrosal) ^ngha. These gangKa he on the nerve trunk in the jumilar 
foramen. The sensory fibres pass into the medulla oblongata and run 
down it as the tractus solitarius, the fibres ending at difierent levels 
in the nucleus of the tractus solitarius which adjoins the tract (sec Fig. 
45). Other ascending fibres enter the dorsal nucleus and pass up the 
medulla oblongata. The further central course of the sensorj' fibres is 
not definitely known. It will be remembered that the fibres of the 
nervus intermedius (of Wrisberg) also end in the tractus solitarius (see 
p. 898). The sensory and motor fibres of the DC nerve enter and leave 
the medulla oblongata in 5 or 6 strands on the poster© lateral surface 
between the olive and inferior cerebellar peduncle. TIic ncr\-e passes 
through the jugular foramen with the X nerve, but in a special slicath 
of dura mater. It runs between the internal and external carotid arteries 
and then deep to the hyoglossus muscle to the pharynx. 

Sensory BrancTies. In the skull it receives a tympanic branch 
from the inferior ganglion, iriiich supplies the middle ear, the mastoid 
air cells and the auditory tube. It conveys taste sensation from the 
posterior third of the tongue and from taste buds on the soft palate, 
epiglottis and arytenoid cartilages. It transmits common sensation 
from the back of the tongue, tonsil, part of the soft palate and the upper 
part of the pharynx. 

Motor Branches. The IX nerve supplies motor fibres to the stylo* 
pharyngcus, and secretory fibres to the parotid gland. The constrictors 
of the pharynx are probably supplied by the vagus. 

Lesions of the IX Nerve. Nuclear lesions may be due to such 
causes as a tumour, o gumma, syringomyelia, multiple sclerosis, 
polioencephalitis, or thrombosis of the posterior inferior cerebellar 
artery. There is no definite pothology of central lesions. 

Clinical Findings. Motor Lesions. It is probable that lower motor 
neurone lesions causing dysphagia arc due to affections of the X nerve. 

A lesion paralysing the stylopbaryngeus muscle may cause some 
dysphagia, as the larynx is not then drawn up on swallowing and (owl 

may enter the trachea. 

Sensory Lesions. Loss of taste over the posterior tlurd of U.c 
toneue, with anoisthesia of the pharynx and tonsillar region and loss of 
the pharyngeal reflex may result from involvement of the tmetus 
solitarius in tlie medulla oblongata. ^ 

GIossopharyni^‘^ Neuralgia. The paUent is usually an ailult oscr 
middle age who complains of lain, often agonising, on swallowiiig or 
in the region of the pdlars of the fauces on one side. The 
oain may shoot to tlie car and disturb sleep. Pramrt on the tonsil 
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lesions, unless due to syphilis. Glossopharyngciil ncuralgin should be 
treated first with a geisemiura mixture, ns for trigeminal neurajgin. 
The inhalation, wlule the patient lies dorm, of trichlorcthylcne 15 in. 
(1 ml.) t.d.s. may alTord relief. This is put up as a sterule cnca.sed m 
cottonwool and silk. It can be broken bctw-ccn the fingers and the vapour 
inhaled. If this fails an operation should be considered. Tlie glosso- 
pharjTigeal nen'c may be dUnded intracranially, or it may be expo’^d 
at its emergence from the 3Ug^^la^ foramen and avulscd from its central 
connection with the medulla oblongata. 

The X Nerve 

{The Vague. The Pneumogastrie Nerve) 

Anatomy. The vagus nerve contains motor and sensory fibres. 
The bulbar portion of the spinal accessory nerv'e is considered to be a 
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part of the vagus nerve. The motor fibres arise from the nucleus 
ambiguus in the medulla oblongata (see Fig. 45). The sensory fibres 
are derived from cells in the inferior (trunk) ganglion which lies on the 
nerve just external to the skull. The sensory fibres enter the medulla 
oblongata and terminate in the tractus solitarius (descending) and in the 
dorsal nucleus (ascending) (see Fig. 45). The upper motor neurones arise 
in the cerebral cortex in the lower part of the precentral gyrus, and 
pass down in the corticonuclear tract to end around the motor nuclei 
of the opposite side. The vagus nerve emerges from the side of the 
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meduUa oblongata by a series of roots in line with those of the IX nen-e 
above. A meningeal and an auricular branch leave the nerve at the 
level of he superior ganglion. The latter, supplies the" Wn at the 
back of the pinna and the external acoustic meatus. The vagus leaves 
the skull through the jugular fommen, behind the IX nerve. Two 
branches arise from the inferior ganglion, the pharyngeal and the superior 
lar^geal niwes. The bulbar fibres of the XI nerve join the X nerve 
just belon- the inferior ganglion. The vagus runs down the neck in the 
carotid sheath and gives off the recurrent laryngeal branch and cardiac 
branches. It enters the thorax, passing between the internal carotid 
and subclavian arteries on the left side, and crossing in front of the 
subclavian artery on the right side. It then traverses the superior and 
posterior mediastinal spaces. In the thorax it gives rise to the pulmonary 
and ccsophagcal plexuses. The vagus enters the abdomen tlirough the 
oesophageal opening of the diaphragm, the left nerve being in front of, 
and the right nerve behind the oesophagus. It terminates in branches 
to the stomach and small intestine. Motor fibres are supplied to tlie 
soft palate, the pharynx, larynx, oesophagus, stomach, small intestine, 
trachea and bronchi. The muscles of the palate, pharynx and larjmx 
are probably supplied by the bulbar portion of the ^ nen'c. The ner\'c 
supply of the laryngeal muscles is described on p. 332, 

Secretory fibres are conveyed to the stomach, small intestine and 
pancreas. Inhibitory fibres are carried to the heart. Sensory impulses 
pass by the vagus from the skin of tlic pinna and (sxtcrnal acoustic 
meatus, and from the mucous membranes of the larynx, respiratory 
tract, cssophagus and stomach. 

Lesions of the X Nerve. Nuclear Lesions may be due to progressive 
bulbar palsy, syringomyelia, encephalitis lethargica, rabies, thrombosis, 
multiple sclerosis, or syphilis. The nerve may be injured at \'nrioHS 
sites, such as *. (a) In iht sfcuW. Th\% may be due to basal meningitis, 
especially syphilitic, a tumour, an aneurysm of the vertebral nrier>‘, or 
a fractured base, (b) In the neck, Tlie lesion may be due to a n-ound, 
a tumour or to damage at an operation, (c) In the thorax. An 
aneurysm, a mediastinal tumour, or cnbrgc<! lympli nodes may compress 
the nerve. _ ^ 

The vagus nerve may be affected by neuritis, especially m diphtheria. 

Less often the neuritis is due to tj-phoid fever, influenza, pneumonia, or 

to chemicals, such as alcohol or arsenic. , . . , 

Clinical Findings, (o) Irritative les7ons. Irritation of the vagus 
in the mediastinum by enlarged Jympli notfes or a tumour may cause an 

intractable cough someu-hat to 

lanmgeal spasm, as in the larjmgcnl enses of tal>cs, maj be due to 
ce?trll lesions. Ilen« laO-nS^t spnsm olso oeeura .n roeh 
ns Inryngismus stridulus. Irritation of ‘h' .''“fl'',' 


r r^stfirsin of the poslcrior wnH of the CTlcrnnl nrouslie nirntur. 

hypera-stliesm of tl c ^stcr^ ^ 

isSiSHHSS 
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lesions, unless due to syphilis. Glossoplinrynpeal ncurolRin shmild be 
treated Rrst with a geisemium mixture, ns for tripeminal ncunilgin. 
The inhalation, svhilc the patient lies domi, of trichlorcthylcnc 15 in. 
(1 ml.) t.d.s. may nlford relief. This is put uji ns n stende encased in 
cottonwool nnd silk. It can be broken between the finders and the s'aimur 
inkaled. If this fails an ojicration should be considered. Tlic glnsso- 
pharyngeal nerve may be divided intmcmnially, or it may lie exposed 
at its emergence from Uic jugular foramen nncl aviiUed from its central 
connection with the medulla ohlongnta. 

The X Nen't 

{The Fflgui. The Pneumo^astrie Kerve) 

Anatomy, The vagus nerve contnins motor nnd sensory fibres. 
The bulbar portion of the spinal nccessory ner\'c is considered to be a 
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Krotts. 

part^ of the vagus nerve. The motor fibres arise from the nucleus 
ambiguus in the medulla oblongata (see Fig. 45). The sensory fibres 
are derived from celk in the inferior (trunk) ganglion which lies on the 
nerve just external to the skull. The sensory fibres enter the medulla 
oblongata and terminate in the tractus solitarius (descending) and in the 
dorsal nucleus (ascending) (see Fig. 4S). The upper motor neurones arise 
in the cerebral cortex in the lower part of the precentra! gyrus, and 
pass down in the corticonuclear tract to end around the motor nuclei 
of the opposite side. The vagus nerve emerges from the side of the 
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’■ sternocleidomastoid or trapezius muscles may be paraiysed 

mi^duaily or together. With umiatcrai stemocieidomastoid parah-sis 

the patient does not notice any ireakness. panujsis 

No deformity is visibie, but if the patient is asked 
to tura his head away from the affected side white the e.aaminer’s hand 
^ held agajnst his chin on the sound side, the sternocleidomastoid muscle 
do^ not contract and stand out on the affected side. If both stcmo- 
^dom^toids are paralysed the head is inclined to fall backwards. 
When the trapezius on one side is paralysed the patient notices difTicuIty 
in raising the corresponding arm above the horizontal, in slinigging the 
shoulder or in causing the scapula to approach the mid-line. *Tbcrc is 
drooping of the shoulder on the affected side. Tlie scapula is in an 
abnormal position, being farther from the mid-Unc and lower than 
normal, and rotated outwards. The vertebral border is prominent and 
runs from below upwards and outwards ; this is kno^^l as “ winging ” 
of the scapula and is best seen when the arm is held fom'ards and below 
the horizontal level. "V^^en the patient tries to slmig his shoulders or 
to approximate the scapula, the trapezius muscle can be seen and felt 
to remain uncontracted on one side. If both trapezii are p.aral}’sed the 
head is inclined to fall forwards. Fibriharj* tnitchings may be seen 
in the paralysed muscles whidi also ^ve a reaction of degeneration. 

The XU Nerve 
(T/t^ Byjpoglossal Nave) 

Anatomy. The nucleus of origin issituated in the medulla oblongata, 
extending from tlie level of the hypoglossal triangle of the floor of the 
fourth ventricle above to the pyramidal decussation below (sec Fig. 45). 
The nerve fibres leave tlie medulla oblongata between the pjTaniicl and 
the olive in a scries which unite to form three roots. These join and the 
hypoglossal nerve leaves the skull through the anterior condylar foramen. 

The nerve passes between the internal carotid attery and the internal 
jugular vein, ond forming connections with tJje first and second ccrviMl 
nerves, reaches the floor of the mouth to supply the intrinsic and extrin- 
sic muscles of the tongue. 

Lesions of the XII Nerve, The lesions may be: I. SupratweUar. 
These are usually vascular, in the cerebral cortex or interna! capsule. 

2. Nuclear. Various lesions may be found, such as those due to pr^ 
gressivc bulbar paralysis, s>TingobuIbia. pohocnccph.ahtis mulUpJe 
sclerosis, thrombosis, a gumma or a tumour. 3. Al the hase^ ef U 
train. The nerve roots may be nffecled by « lumoor. by mrnmpta 
an aneurysm of the vertebral arteo', «n J’ i 

hunoAossal canal. Periostitis may cause compression of Uie ners c. a. cn 
Enlarged lymph nodes or c-oricsof the fi-; 

CUnlcal Findtess. 1. Upper Molar OnT-m- 

weakness and spasUcity of the affected Mf cl the ten^c O^T 
tension it deviates towards tlie^ralysed side, iwni 
hemiplegia of tiic same side of tie „„ o.'tfn b.b!rrsi, 

S.Lo:ccr.lfotorNc,aoncLcr,onr 

os in progressive bulbar palsy. There is d.lHeultj m 
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vagus nucleus. Irritation of the pharyngeal fibres of 

;rs"efof^Ss’':ntbeS^ 

side (the syndrome of Avellis). The the 

inspecting the palate when the patient says ah. TOe raphe of th 
oalate and the uvula then deviate to the sound side. The oeulo-cardiac 
Sea is also usually abolished on that side. test^ ''yi’Sd 

on the eyeball with the eyelid closed. Nonnally the puke .mte sho^d 
slow by about 10 to 20 beats a minute. With a vagal paralysis this refi« 
slowing may he absent. With bilateral lesions affecting the palate, 
there is usually nasal regurgitation and a nasal voice. With pharyngea 
paralysis there is dysphagia and liquids ofUn enter the larynx an 
provoke cough. The eHects of paralysis of the laryngeal branches ol 
tbe vagus are described on p. 132. 


The XI Nerve 
{The Accessory H^erce) 

Anatomy. The bulbar portion of this nerve has been described 
above under the X nerve, of vrhi^ it constitutes a part. The pP^* 
portion is motor in function, and arises from a column of cells in the 
lateral part of the anterior grey column of the spinal cord, from the first 
to the fifth cervical segments. The nerve fibres emerge between the 
ventral and dorsal nerve roots, and joining to form the XI nerve, ascend 
by the side of the cord in the subdural space to the foramen magnxun. 
It is here joined by the bulbar portion of the nerve, which again shortly 
leaves it to pass to the vagus nerve just below the inferior ganglion^ 
The XI nerve leaves the skull through the jugular foramen with the X 
ner\'e, and passes between the internal carotid artery and the internal 
jugular vein. It then runs backwards through the sternocleidomastoid 
muscle, leaving its posterior border at the level of the junction of its 
upper and middle thirds. It finally crosses the posterior triangle of the 
neck to the under surface of the trapezius muscle. The XI nerve supplies 
the sternocleidomastoid and part of the trapezius muscles. The trape- 
zius is supplied in its upper part by the XI nerve and to a lesser degree 
in its lower part, the central portion being innervated by the sub- 
trapezial plexus from the 3rd and 4th cervical ner^'es. 

Lesions of the XI Nerve, l. Nuclear^ as in progressive muscular 
atrophy, multiple sclerosis, syringomyelia or myelitis. 2. At the base 
of the brain, the lesion being due to meningitis, aneurysm of the vertebral 
artery, or a fractured base. 3. In the neck. Trauma by lifting heav>' 
weights or by a wound. Injury during an operation on lymph nodes. 
Cervical caries. Neuritis is not a common cause. 

Clinical Findings. Irritative lesions of the XI nerve or 
supranuclear connections may cause spasmodic torUcohis. Paralytic 



SPINAL SYPHILIS 


enLXfv The vascular changes consist of 

of cysts “ns'qi'oot softenmg, haemorrhages, or the fonnntioa 

infccH^w T'he patient may give a history of syphilitic 

mfection 4 or 5 yearn previously. He complains of hidachc, which 
IS often worse at night, the memory deteriorates, and transient parcscs 
o: the limbs or double vision may occur. 

In cortical meningitis there may be epileptiform convulsions 
affecting one or more iimbs, and during the attacks the patient may 
or may not lose consciousness. 


In basal meningitis various cranial nerve lesions can be detected, 
such as optic neuritis, unequal, irregular or fixed pupils, ptosis, weakness 
of the external ocular muscles, pains in the face, deafness, weakness of 
one side of the tongue, or unilateral vocal cord paralysis. 

A cerebral gumma gives rise to the signs of a cerebral tumour, there 
is optie neuritis, and often vomiting, with headache. 

Syphilitic dementia may occur in meningo-v'ascular s^^philis, the 
symptoms closely resemble those of general paralysis, but there is 
usually evidence of some cranial nerve lesion. 


Spinal SyphlUs 

Pathology. The dura may be much thjcl’ened, especially in the 
cervical region, giving rise to pachymeningitis cervicalis hj'pcrtrophica. 
There is usually compression of the cervical nen'c roots. In other cases 
there is a gummatous infiltration of the pia-arachnoid, especially in the 
thoracic region. The pia becomes adherent to the cord and the STisculnr 
supply of the spinal medulla (cord) is interfered with, A condition of 
meningo-myelitis then results. Tlirombosis or a haemorrhage in the 
spinal medulla (cord) will give rise to acute s}’phiJitic myelitis. A 
gumma may also form, with symptoms of a spinal medulla (cord) 


tumour. 

Clinical Findings, Pachymeningitis Cervicalis Hyperirophica. The 
patient complains of severe pains in the neck and upper part of the back 
and arms, witli weakness of the arm muscles. 

On Examination: There is wasting of the arm muscles, with 
diminution of the deep reflexes and some loss of cutaneous sensation. 

Chronic HJeningo-mycUtis. The patient complains of pain in the 
back, usually in the thoracic region, with weakness end numbness of 

the legs and often loss of sphincter controL 

On Examination : Signs of a lesion of the spmal medulla (cord) m 
the tJioracic region arc found. Thus there is weakness of 
paraplegia, witll spasticity of the Jcg inusdcs am! 
renexes The plantar responses arc txlcnsor. The nli<lominal reflfiM 
arc lost bciow the site of tiie lesion. There is some tlimioution of sensa- 
tion or an.-csthesin over the legs ami lower half of the Iwdy below »te 
lesion. The disease n.ns a eourse uswally lasting n few man s. w ' - 

with suitable treatment, recover}' may gradnall} lake place. 
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swallowing and in speech. The lips and palate are often affected as well. 

The lesion may involve one or other corticospinal tract, with hemip gi . 

The tongue lies flaccid and shrivelled on the floor of the mouth. 

With Unilateral Lesions. The aBected half of the tongue « sma 
and shrivelled. On protrusion the tongue deviates to the weakened 
side. Fibrillary contractions may be seen on the affected side oi 
tongue, and a reaction of degeneration may be present. Speech is not 
usually affected. 


SYPHILIS OF THE NERVOUS SYSTEM 

Introductory. The incidence of neuro-syphilis has fallen considerably 
during the last 20 years or so. Syphilitic lesions of the central nervous 
sj'stem are usually divided into two groups, meningo-vascular 
stitial) and parenchymatous. The former includes such clinica 
conditions as meningitis, meningo-encephalitis, meningo-my^tis, 

cerebral and spinal gumma, cerebral syphilis and spinal sj’philis, and the 
latter group embraces general paralysis of the insane and tabes dorsalis. 
The distinction is, however, somewhat arlidcial, as the primary cerebral 
lesion in either case is invariably an arteritis or a lymphangitis, ^us 
the meninges and vessels are affected predominantly in roeningo* 
vascular sj^ihilis, but in general paralysis of the insane and in tabes 
lesions can be demonstrated at autopsy in the vessels and meninges, 
and during life the cerebrospinal fluid shows a meningeal reaction 
(increase of cells, etc.). 

The nervous system is believed to be infected during the primary or 
secondary stages of syphilis in cases which subsequently develop 
neuro-syphilis, although not every case so infected shows signs later 
of neuro-syphilis. Actually there is evidence of infection of the nervous 
sj'Slcm in many cases of sj-philis during the primary and secondarj' 
stages. Thus there may be headache, giddiness and some disturbance 
of \'ision. Tlie cerebrospinal fluid shows an increase of cells, up to 100 
per c.mm., globulin may be present, and treponemes found in the fluid. 
The Wassermann reaction is also at times positive in the fluid before it 
is so in the blood, and a luetic curve is obtained with Lange’s test (see 
Fig. 20). In Uic majority of cases these changes are transitory, but the 
treponemes may lie dormant and after 4 or 5 years another meningeal 
reaction occur, with clinical evidence of neuro-syphilis. 

Meiringo-vascular Syphilis 

The lesions may affect chiefly the brain or the spinal medulla (cord). 

Cerebral Syphilis 

Pathology, The meninges may be chiefly affected, the pia-arachnoid 
being involved in a gummatous inflltration. The base of the brain is 
a favourite site, and various cranial nerves may be affected. In other 
cases the lesion is cortical. Small or large gummata form and compress 
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Erl’s Syphililic Paralysis, -rhis ust^ly develops 
years after infection: there is spasticity of the legs, without marked 

Trims' Myslitis. The patient is ” sdtb 

weakness or paralysis of the legs and loss of sphmete eontiol The 
signs closely resemble those described above for 

the paralysis is usually of a flaccid type in the early stages, with los ol 
deep refleses and of the plantar response. Later a spastic paralysis may 
ensue with exaggerated tendon reflexes and extensor 
A zone of hypenesthesia is usuafly found ninnmg round the body at 
the shin level corresponding with the site of the lesion in the spin 
meduUa (cord). In both these varieties there is often evidence of some 
intracranial involvement, such as headache, giddiness and weakness o 
the external ocular muscles. ^ 

Differential Diagnosis. The effects produced by meningo-vascular 
syphilis may, and often do, cl<^ely simulate many diseases of the nervous 
system, such as epilepsy, Jacksonian epDep^, a cerebral tumour, 
menin^tis due to other causes, general paralysis, tabo-paresis, multip e 
sclerosis, progressive muscular atrophy, etc. The presence of crania 
nerve palsies is always suggestive of a syphilitic infection. The diagno^ 
is established by the results of the examination of the blood and of the 
cerebrospinal fluid. The blood Wassermann reaction is nearly always 
positive and the cerebrospinal fluid shows a positive Wassennaim 
reaction, increase of cells, the presence of globulin and often a meningitic 
curve {see Fig, 20). ^ . 

Prognosis. T^ is most hopeful when the lesions are meningeal 
rather than vascular. 

Treatment. Penicillin is now the sheet anchor of treatment, bismuth 
and malaria are seldom used. The first injection should be small, 
units (0*9 mg.) of benzylpenidllin intramuscularly t.i.d., to avoid 
provoking a Jarisb-Herxheimer focal reaction (see p. 600). Subsequently 
the dose is increased to 60,000 units (36 mg.) e\'eiy 8 hours for 2-J! hours, 
then to 100,000 units (60 mg.) every 3 hours for 24 hours, and then to 
500,000 units (300 mg.) of benzylpenicillin or 600,000 units of procaine 
penicillin every 12 hours for 10 to 12 days. Some authorities advise 
that 1 million units (600 mg.) of benzylpenicillin should be given d^J 
for 10 days, others say that the penicillin should be covered by giving 
prednisone by mouth the day before and two days after the first injection 
of penicillin. The penicillin eradicates the treponemes from the cereb^ 
nervous system, but to deal with the inflammatory products it is wise 
to give an iodide and mercury mixture during the penicillin treatment 
and for 8 to 4 weeks after. The mixture contains Pot. iod. 10 
(0-C G.), liq. hydraig. perchlor. 30 m. (2 ml.), liq. arsenicaL 2 m. (0*12 mb)* 
aq. chlorof. ad ^ fl. oz. (15 ihL), \ fl. oz. (15 mb) ex aq. t.d.s. p.c. A 
lumbar puncture should be perfonned after 3 months. If there are more 
than 4 lymphocytes per c.inm. a second course of penicillin is ^ven. 
If the cell count remains below 4 lymphocytes for 6 months, it is no 
likely to rise again. 
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Thtx“avoftt^^ ‘'^’O’^o^hoalder, are nsuafly aff„iad. 

Latef “‘™P'‘y '>■■ “me hypertrophy of boM. 

ater the ^tient may become ray ataxic, standing on a wide base and 
requinng ^o sticks to walk, and often throwing up the legs and 
bnnging them down in a stamping manner, heel first. Still I^r he 
may become paralysed and bed-ridden. The blood : The IVnssennann 
ruction IS positive in about 70% of early cases. The cerebrospinal 
Hmd: Changes are found early in the disease and are of great diagnostic 
importance. The Wassermann reaction is positive in about 70 to 00% 
of early cases. The colloidal gold curve (Lange’s test) gives a luetic 
reyonse (sw Fig. 26) in about 85% of cases. This is not diagnostic of 
tabes, but differs firom the paretic curve. The cdls are increased to 
about 80 per c.mm., there being a pleocytosis in nearly 100% of cases. 
Globulin is present (Nonne-Apeit test) in about 90% of cases. In a fen- 
active cases the spinal fluid is normal. 

Differential Diagnosis. As the most hopeful results arc to be 
expected if treatment is applied early, the diagnosis should not be 
delayed imtil the disease is firmly ekablished as shown by absent 
knee-jerks, an Argyll Robertson pupil and marked ataxia. In the 
early stages peripheral neuritis due to diabetes mellitus or alcohol may 
be mistaken for tabes. The urine should be tested for sugar in ever}” case. 
The pains in the limbs may be considered to be rheumatic. The gastric 
crises closely simulate an acute abdominal lesion, and if other signs 
of tabes are not looked for, an unnecessary operation may be per- 
fonned. A condition resembling the A^yll Robertson pupil may also 
be met with in encephalitis lethajgica, and m alcoholic neuritis, but 
the pupils here are often neither small nor irregular and the reaction to 
acconunodation is also defective. 

The tonic pupil with absent tendon reflexes was first described by 
Markus in 1905. In 1931 Adte drew attention to this condition, and it 
is often known as the Adie syndrome. The pupil change is unilateral 
in about 80% of cases, women are more frei^uently affected than men, 
the onset being generally in the third decade. The reaction to light is 
usually completely absent, although if the patient is kept in a dark 
room a sluggish reaction can sometimes be obtained. The contraction 
of the pupil on accommodation is often somewhat sluggish, but the 
pupil becomes smaller than does the pupil in the other eye. After 
relaxation of the accommodation effort, re-dilatation is often slow, the 
pupil taking several minutes to attain its original size- Slarkus further 
showed that the pupil reacts to accommodation and not to conveigcncc. 

The ankle-jerks, knee-jerks and the ann-jerks arc absent in many cases. 

The cause is unknown, . t . i,««. 

Difficulty in walking may occur in multiple 
the plantar response is extensor and this also applies to ** 

ataxia. In cerebellar ataxia there is usually n>-stagmus, and the atax? 
is not increased when the eyes are shut. menmgo-m^chtii 

may closely simulate tabes, but the course is usually more acute. 

Course and CompUcallons. The cour« is vcr>- 
disease may be arrested at any stage, whereas on acute intercurrcnt 
nucsosTB xxsiosv. 
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beguinmg. or less often ot frequency or incontinence. 

SL^pZ^ged Sr^rSy’Lcribed^n^s ri«n: 

calf, heel or toot, or the pains may run up nnd don-n *e kg' 

casesthefirstsymptomisdimnessotvisionortransientdiplopi. , 

may be compS of difficulty in walking, the f«>‘.“PPrX ‘dmk^r 
in the gronnl or unsteadiness may be noted cspec.^y m the dark or 
when Ihe eyes are closed as in washmg the face. Numbness t g g 
or sensations ot cold may be felt in the legs or tr^, or a 5=“' “J ““ 
striction or pain around the trunk, often at the level of 
part of the abdomen (girdle sensation). Various tabetic crises y 
cause distress. Very acute pain may occur in the epigastrium, 
nausea, vomiting and faintness or even hsmatemesis (gastric 
Intestinal crises are characterised by attacks of diarrhcea, recta ens ^ 
by tenesmus, vesical and renal crises by suprapubic pain and frequency , 
urethral crises by pain in the urethra, nasal crises by sneezing, an 
laryngeal or bronchial crises by dyspnoea and cough. Praicordial pai 
may occur vdth car^c crises. 

On Examinaium : The physical signs found in an early case are re^ 
variable and few cases pass through dearly defined pre»atas3C, atax 
and paralytic stages. The ankle^jerks are lost early. Areas of al^e 
cutaneous sensarion may be detected, such as patches of ansesth^ia to 
the pin prick, light touch or temperature, especially over the tibUe, the 
perineum, the inner side of the arms, the tip of the nose or on the ches 
from the level of the second costal cartilage to the xiphoid process. 
There may be de&mte delay in appredating painful stimuli. 
jBsthesia to light touch may be present, especially over the trunk, lue 
bone vibration sense may be lost in the feet or legs. The pupils may 
show the Argy'U Robertson sign, being small and the reaction to hgn 
being lost, while that to accommodation persists. The pupils may ^ 
irregular, unequal and pin point in size. Ataxia may be demonstrated 
by asking the patient to stand with his feet and toes together and ey^ 
shut. The patient may sway or fall (Romberg’s sign) and should be 
carefully watched during the test. In a less advanced stage he is imab e 
to stand on one foot with his eyes shut, or to walk along a line with to 
eyes open, placing one foot in front of the other. In cervical 
arms are chiefly aflected and the patient cannot touch the tip of his 
nose with one finger, with ius eyes closed Pressure over the 
calcaneus (Achillis), Abadie’s sign, or over the ulnar nerv'C (Biemacki s 
si^) may not cause pain. Optic atrophy may' be an early sign, the 
being pearly white. The lateral rectus muscles may be weak so t 
there is strabismus or diplopia, and weakness of the levator patpc ^ 
superioris may result in ptosis. The tone of the leg muscles may * 
much diminished and the joint ligaments lax so that the knee can c 
hyperextended and the hip hyperflexed. Trophic changes, such os ° 
perforating ulcer on the sole of the foot, or painless swellings of ’ 
nxay' occur. The latter consUtute Charcot’s arthropathy. Large join . 
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granidar and rough {Imgue dti chat). The amount of cerebrosninal 
fluid IS increased. The grey matter is seen on section to be diminished 
ThrenrfTf treponemes may be found, especially in the frontal poles.' 
The cortical p^amidal cells are degenerated. There is a cortical perivas- 
cular infiltration with lymphocytes and plasma cells, especially in the 
tontal lobes and to a iess^ degree in the mid-brain and cerebellum. 
Ihe neurogbal cells are proliferated. Syphilitic lesions in other parts of 
the body are not often found. 

Clinical Findings. A history of syphilitic infection about 10 or 15 
years previously may or may not be obtainable. In tlie early stages 
the patient may complain of headache or of a sensation of oppression 
on the top of the head, with insomnia. Those who know the patient best 
will first detect alteration in his character, such as lack of attention to 
details, failing memoiy, passion, emotion, deterioration of judgment 
and intellect, carelessness in habits or in dress, and possibly laxity of 
morals. Various delusions may occur, such os those of grandeur, 
wealth, excessive health, accomplishments, or marked depression. 
Epileptiform convulsions may occur or congestive attacks of an 
apoplectic type followed fay hemiplegia or monoplegia, wliieh gradually 
pass off. 

On Examinaiion : The pupils are usually unequal and irrcgulor, 
and they often show the Argyll Hobcrtson condition, reacting to 
accommodation but not to light. Tremors are seen in the lips and 
tongue. The tone of the facial muscles diminishes, so that vrrinkJes 
disappear. Tremors may also be seen in the hands. TJie spcccli is 
altered so that it is hesitating or slurred, and consonants such as the 
linguals and dentals are indistinct. If the patient is asked to write, 
the words are shaky and certain syllables arc omitted. Gradually the 
gait becomes unsteady and tlie legs ore weak. The tendon rcilexcs arc 
exaggerated in the early stages, but later the knee-jerks and ankle-jerks 
may be lost. The plantar response is usually flexor, but later it may 
become extensor. At this stage there is a spastic paresis of the legs 
and the sphincter control of the bladder and rectum may be Io.sL In 
the terminal stage the patient is bed-ridden and trophic changes, such 
as bedsores, are likely to dcv'clop. Some degree of optic atrophy is 
not uncommon. The blood : TIjc Wassermann reaction is positive in 
nearly 100% of cases. The cerebrospinal fluid : The fluid is clear. 

The pressure is slightly increased. The cells arc increased to about 
50 to 100 lymphocytes per c.mm. Large mononuclears or plasma cells 
may also be present. The Nonnc-Apclt test for globulin is positive. 

The Lange colloidal gold test gives a Pyretic curs-c (sec i ig. 2CJ. 

The Wassermann reaction is positive in aljoiit 1)5 to 300% of ea^e«. 

Differential Diagnosis. In the early stages general p.anilysis may 
be mistaken for a functional diso«lcr of lire nen'ous system, such m 
neurasthenia. Cerebral sj^hilis « cbnroctcnsed by mvolvemcnt of 
P<'rtjiin of the cranial motor nerves. In chronic olcohohc dementu* 
mav n^t react to light and tlicre arc mari^cd tren.or*. but 
the pupi s • J cerebrospinal fluid serves to ddferciilMte. A 
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illness may accelerate its progress. In the dd^'y 

benign course. Optic atrophy usuaUy means that 

blind in a few years. Complications include cystitis and Py''““P ’ 

Dislocation of the hip may result from atrophy of the head of the femur. 

General paralj-sis of the insane sometimes occurs as a complication. 

Prognosis. This is very variable. Death may rapidly ensue, 
patient ivasting and becoming bedridden, or^ developing some coi^ 
plication, such as an intcrcurrent disease or infection of the unnary 
tract. In other cases the disease is arrested for long periods. 

Treatment. A preliminary period of rest in bed for a few ^5^ 
always of value. A course of treatment similar to that described on 
p. 414 for meningo-vascular syphilis should be given. Ataxia^ can e 
improved by having the soles of the shoes weighted, and the patien 
be trained to regulate his movements by means of his eyes, by Fiaenke s 
exercises. The patient practises placing his feet in certain positions an 
on certain marks, both when he is lying and on standing. ^^Tlen e 
disease is arrested or “ burned out ** the cerebrospinal fluid usua y 
shows an absence of globulin, and no colloidal gold curve, and the ce 
count is low j the Wassermann reaction is usually negative. Gastric 
crises may be treated by the subcutaneous injection of 1 ml. of inject, 
adrenaline (B.P.) 1 in 1,000. If relief is not obtained an intraveno^ 
injection of 6 mL of 10% caHum gluconate or of atropin. sulph. 
gr. (0*6 mg.) may prove successful. Laryngeal crises can generally W 
relie^'ed by an inhalation of 5 m. (0*8 ml.) of amyl nitrite. For the 
"lightning” pains phenazone 10 gr. (0-6 G.) may be given. 
bladder is not completely emptied an antibiotic such as benzj'lpenicillm 
tab. B.P., 250,000 xmits (2S0 mg.), 1 tab. b.i.d. should be given fr^ 
time to time to prevent cystitis. Catheterization is now seldom used. 
If the urine is alkaline it is advisable to give acid sodium phospha^ 
CO gr. (3-6 G.) at night to render it add. A Charcot’s joint should be 
kept at rest in a splint. 

General Paralysis of the Insane 
{DemaUia PaTolyiica) 

Defimtion. A disease diaracterised by progressive deterioration 
of the mind, -with paralysis. 

Etiology. Dementia paralytica is caused by infection with ^e 
Trepor^a pallidum. The infection is usually acquired, but eo^emtaJ 
syphilis may give rise to juvenile general paralysis. Predisposing 
causes:^ 1. Age; Usually between 30 and 50 years. 2. Sex: Males 
predominate. Slental worry or brmn work may also predispose. 

Pathology. The body generally is wasted at autopsy. The s "U 
cap is thickened. The dura mater is dense and hiEmorrha^c 
pachymeningitis may be present. The arachnoid is thickened and the 
pia mater is adherent at places to the brain, so that on stripping it 
small portions of brain ' Amoved with it. The brain b 
the left hemisphere hrj^ . Effected ♦’'•’n the right in right-handw 

people. The gjTi are^' \ j snid . \ ‘.shallow. Thevento 

are dilated and the - ' ' ' \ 4 the fourth ventricle 
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granidar and tough (langue da chat). The amount of cerebrospinal 
Micm srey matter is seen on section to be diminisfed 

m ™ “Paciaily in the frontal note ' 

The cortical pyraimdal cells are degenerated. There is a cortical peSvas. 
cular infiltoation with lymphocytes and plasma cells, especially in the 
ftontal lobes and to a lesser degree in the mid-brain an^d cerebellum. 
The neuroghal cells are proliferated. Syphilitic lesions in other parts of 
the body are not often found. * 

Clinical Findings. A history of syphilitic infection about 10 or 15 
years previously may or may not be obtainable. In the early stages 
the patient may complain of headache or of a sensation of oppre-sion 
on the top of the head, with insomnia. Those who know the patient best 
will first detect alteration in lus character, such as lack of attention to 
details, failing memory, passion, emotion, deterioration of judgment 
and intellect, carelessness in habits or in dress, and possibly laxity of 
morals. Various delusions may occur, such os those of grandeur, 
wealth, excessive health, accomplishments, or marked depression. 
Epileptiform convulsions may occur or congestive attacks of an 
apoplectie type followed by hemiplegia or monoplegia, which gradually 
pass off. 

On Examination : The pupils arc usually unequal and irregular, 
and they often show the Argyll Robertson condition, reacting to 
accommodation but not to light. Tremors are seen in the lips and 
tongue. The tone of the facial muscles diminishes, so tlmt wrinkles 
disappear. Tremors may also be seen in the hands. 3’hc speech fs 
altered so that it is hesitating or slurred, and consonants such os the 
linguals and dentals are indistinct. If the patient is asked to witc, 
the words are shaky and certain syllables arc omitted. Gradually the 
gait becomes unsteady and the legs are weak. The tendon rc/lc.Tcs arc 
exaggerated in the early stages, but later the knee-jerks and ankle-jerks 
may be lost. The plantar response is usually flexor, but later it may 
become extensor. At this stage there is a spastic paresis of the legs 
and the sphincter control of tlic bladder and rectum may be lost. In 
the terminal stage the patient is bed-ridden nnd trophic changes such 
as bedsores, are likely to develop. Some degree of optic atrophy is 
not uncommon. The blood : The Wassermann reaction is positive in 
nearly 100% of cases. The cerebrospinal fluid; The fluid is clear. 

The pressure is slightly increased. The cells arc increased to nl>out 
50 to 100 lymphocytes per c.mm. Enrgc mononuclears or plasma cells 
may also be present. The Nonne-Apclt lest for globulin is j^itive. 

The Lange colloidal gold test gives n tjT>icaI paretic curve (set Fig. SO). 

The Wassermann reaction is positive in n!>out V5 to 100% of ca«cs. 

Differential Diagnosis. In tJjc early stages general pnralyits may 
be mistaken for a functional disorder of the nen-ous system, such a* 
ncumstlicnw. Cerebral syphilis is clwracWrisccI by ?/ 

certain of the cranial motor ners-rs. In chronic otehohe » 

tlie pupils may not renct to light ami there ore nwrkril t.ren.;c>. [ml 
the c\nmwathn of the ccrehrospinnl fluid senes lo ihtfrrrntnlr. A 
frontal lobe tumour of the brain msy niso rause difliculty m ih.gnran. 
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illness may accelerate its progress. In the f 

beniim course. Optic atrophy usually means that the patient mU 
bUnrln a few yeai Complications include cystitis and 
Dislocation of the hip may result from atrophy of the head of the femu . 
General paralysis of the insane sometimes occurs as a complication. 

Prognosis. This is very variable. Death may rapidly ensue, 
patient wasting and becoming bedridden, or^ developing some wm* 
plication, such as an intercurrent disease or infection of the unn ry 
tract. In other cases the disease is arrested for long periods. 

Treatment A preliminary period of rest in bed for a few 
always of value. A course of treatment similar to that described on 
p. 414 for meningo-vascular syphilis should be given. Ataxia^ can e 
improved by having the soles of the shoes weighted, and the patient can 
be trained to regulate his movements by means of his eyes, by Fiaenk s 
exercises. The patient practises placing his feet in certain positions an 
on certain marks, both when he is lying and on standing. IVhen e 
disease is arrest^ or “ burned out ** the cerebrospinal fluid usually 
shows an absence of globulin, and no colloidal gold curve, and the ce 
count is low ; the Wassermann reaction is usually negative. Gastric 
crises may be treated by the subcutaneous injection of 1 ml. of inject, 
adrenaline (B.P.) 1 in 1,000. If relief is not obtained an intravenoW 
injection of 5 ml. of 10% calcium gluconate or of atropin. sulpb. 
gr. (0*6 mg.) may prove successful. Laryngeal crises can generally be 
^elie^'ed by an inhalation of 5 m. (O-S ml.) of amyl nitrite. For the 
“lightning” prins phenazone 10 gr. (0-6 G.) may be given. 
bladder is not completely emptied an antibiotic such as benz>’lpeniculm 
tab. B.P., 250,000 units (250 mg.), 1 tab. b.i.d. should be given from 
time to time to prevent cystitis. Catheterization is now seldom used. 
If the urine is alkaline it b advisable to give acid sodium phosphate 
GO gr. (3-0 G.) at night to render it acid. A Charcot’s joint should be 
kept at rest in a splint. 


General Paralysis of the Insane 
{Dementia Paralytica) 

Definition. A disease characterised by progressive deterioration 
of the mind, with paralysis. 

Etiology. Dementia paralytica is caused by infection with the 
Treponema pallidum. The infection is usually acquired, but congenite 
syphilis may give rise to juverule general paralysis. Predisposing 
causes:^ 1. Age: Usually between 30 and 50 years. 2. Sex: Males 
predominate. Mental worry or brain work may also predispose. 

Pathology. The body generally is wasted at autopsy. The sku 
cap is thickened. The dura mater is dense and hsemorrha^e 
pachymeningitis may be present. The arachnoid is thickened and the 
pia mater is adherent at places to the brain, so that on stripping it 
small portions of brain are removed with it. The brain is 
the left hemisphere being more affected than the right in right-handed 
people. The g>Ti are flat and the sulci wide but shallow. The venmcl^ 
are dilated and the ependyma lining the floor of the fourth ventricle is 
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granular and tough (langue du Oud). The amount of cerebrospinal 
fimd IS mcreased. The grey matter is seen on section to be diminiAcd 
traponemes may be found, especially in the frontal poles.' 

Thereisacortical perivas- 
cular mfilteation vnth lymphocytes and plasma cells, especially in the 
frontal lobes and to a lesser degree in the mid-brain and cerebellum, 
ihe neuroghal ceUs are proliferated. Syphilitic lesions in other parts of 
the body are not often found. 

Clinical Findings, A history of syphilitic infection about 20 or 23 
years previously may or may not be obtainable. In tlie early stages 
the patient may complain of headache or of a sensation of opprc'sion 
on the top of tJie head, with insomnia. Those who know the patient hc.st 
will first detect alteration in his character, such as lack of attention to 
details, failing memory, passion, emotion, deterioration of judgment 
and intellect, carelessness in habits or in dress, and possibly laxity of 
morals. Various delusions may occur, such as tliose of grandeur, 
wealth, excessive health, accomphshments, or marked depression. 
Epileptiform convulsions may occur or congestive attacks of an 
apoplectic type followed by hemiplegia or monoplegia, which gradually 
pass off. 

On Bxaminaiion : The pupils are usually unequal and irregular, 
and they often show the Argyll Hobertson condition, reacting to 
accommodation but not to light. Tremors arc seen in the lips and 
tongue. The tone of the facial muscles diminishes, so that wrinkles 
disappear. Tremors may also be seen in the hands. The speech is 
altered so that it is hesitating or slurred, and consonants such as the 
linguals and dentals are indistinct. If the patient is a-sked to write, 
the words are shaky and certain syllables arc omitted. Gradually the 
gait becomes unsteady and tlie legs arc weak. The tendon reflexes «irc 
exaggerated in the early stages, but later the knee-jerks and ankle-jerks 
may be lost. Tiie plantar response is usually flexor, but later it may 
become extensor. At this stage there is a spastic paresis of the legs 
and the sphincter control of the bladder and rectum may be lost. In 
the terminal stage tJie patient is bed-ridden and trophic elumges, such 
as bedsores, ore likely to develop. Some degree of optic atrophy is 
not uncommon. The blood : The Wasscmmnn reaction is positive In 
nearly 100% of cases. The cerebrospinal fluid : The fluid is clc.nr. 

The pressure is slightly increased. The ccHs are increased to af>out 
50 to 100 lymphocytes per c.mm. Large mononuclears or pfasma cells 
may also be present The Nonnc-Apclt test for gtohulm is positive. 

The Lange colloidal gold test gives n typical paretic curve (sec F»g. .0). 

The Wassermann reaction is positive in about 05 to 100 of ea^ev. 

Differential Diagnosis. In the early stages general p.nrnlys?s may 
be mistaken for a functional disorder of the ner^'ous system, such at 
neurasthenia. Cerebral syThiHs is cimractcnscfl by f/ 

certain of the cranial motor nerves. In chronic ni™hohc dernentw 
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hut usually signs of increased intracranial pressure develop, such as 
op"ftisrvon,iting. and the cerebrospinal fluid does not show 

the changes characteristic of general paral} SIS. 

Course and ComplicaUons. The course in an tmtreated rase is 
proeressiye, but remissions may occur. In some uistances signs o 
Lhes also dcTclop. the disease then being known “ 

Prognosis. If untreated, death usually takes place within « 
of diagnosis. If the disease is arrested by treatment in the early stags, 
the patient may be restored to health so that he is able to resurra 
work. If arrest occurs in the later stages, the patient closely resembles 
an animal with a very low grade intellect ; speech is diiScult to under- 
stand, he is childish and very emotional and requires constant attentim. 

Treatment. Penicillin should be given as described for memngo- 
vascular syphilis (see p. 414). 


DISEASES OF THE MOTOR NEURONES 
Motor Neurone Disease 

Introductory. A group of diseases is included imder this heading, 
such as ; Progressive ophthalmoplegia, progressive bulbar para ys^ 
progressive muscular atrophy, amyotrophic lateral sclerosis, andprunary 
lateral sclerosis. In all of them the lesion consists of a chronic 
tion of the cells of the lower motor neurones situated in the pons, ® ® 
oblongata or spinal medulla (cord), with change of varying degree m 
upper motor neurones (corticospinal and corticonuclear tracts). 1 ® 
is an atrophic paralysis, the degree of spasticity present depending 
the extent of the lesion in the upper motor neurones. This is nos 
marked in amyotrophic lateral sclerosis and in primary lateral sclerosis. 


Progressive Ophthalmoplegia 

Definition. A disease characterised by paralysis of the oterna^ 
oeulo-motor muscles, due to degeneration of the nudei of their lower 
motor neurones. _ _ . 

Etiology. The disease is often associated with syphilis. It > 
occur in tabes dorsalis, or in general paralysis of the insane, or as 
manifestation of progressive muscular atrophy. 

Pathology. D^eneration occurs in the nuclei of the III, 1 
VI cranial nerves. ... 

Clinical Findings. The disease usually has an insidious onse , 
patient complaining of diplopia. ^ 

On Examination: There b often bilateral ptosis, and 
paralysis of various external ocular muscles is foimd.^ ° 

bulbar nuclei are usually affected, death occurring as in progress 
bulbar paralysis. 

Progressive Bulbar Paralysis 
{Labi(hglotso-phari/ngeal Paralysis) 

Definition. A disease characterised by wasting of the 
the tongue, lips, palate and pharynx, due to degeneration of 
of origin of the lower motor neurones which supply them. 
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Complications include inhalation teonchopneumonia, or cardiac and 

'Trfg°.S;“ Dtath usnaUy occurs wit-in ‘tro ycfj^ i^rdS, 
Treatment. No cure is known. Care should be taken 5. 

semlsolids are most suitable, but in some eases resort must be m 
nasal feeding. 


Progressive Muscular Atrophy 
{Progressive Spinal Muscular Atrophy) 

DefiniUon. A disease characterised by wastmg of 
due to dcseneration of the cells of origin of them 

Etiology. The cause is not known. In some^es there . 

of syphilis, as shown by a positive blood ^‘but 

Prr^oring causer.- 1. Age: Usually between 25 and 40 years, tat 
it may begin considerably eatUer, as at 12 years, or later, as at ov 
70 years. 2. Sex : Males predominate. . .. the 

Pathology. In the majority of cases the lesion is . j 

cervical region of the spinal medulla (cord), but any '=7' ““y ^ 

The spinal medulla (cord) lesion is a degeneration of the 

cells, with or without degeneration of the extramedullary ventrm 

roots. In addition, there is always some evidence patholopMuy 

degeneration of the corticospinal tracts, and of the affercu P®®, rtnfthe 

anterior spinocerebellar tracts. The muscles affected show wastmg 

abres, healthy Rbres often lying side by side with those which 

'^'^CUnical Findings. In the typical cervical type the patient 

the gradual onset of weakness and wastmg of muscles, £rst m ' 

usually the right, and later in the other. There may be ac g 


numbness in the hand. , hand. 

On Examinalion : There is wasting of the small muscles of t ^ 

those of the thenar and hypothenar eminences, the hvoer* 

lurabricals. The hand assumes a claw-shaped deformity, with 
extension at the metacarpo-phalangeal joints and flexion at e . ^ 

phalangeal joints. The thumb may rotate outwards to lie m t e p 
of the Angers. Wasting spreads to the flexors of atus 

then to the scapulo-humeral muscles, such as the deltoid an , 

anterior. Certain muscles are typically spared, such as the o 
of the pectoralis major, the triceps, the latlssimus dorsi and e ^ 
part of the traperius. The neck muscles and are 

be paralysed later. Fasciculation is seen early in ^ affected 

doomed to atrophy. The deep reflexes connected with t e 
muscles are abolished. The electrical reactions show a prog 
lack of response both to faradisation and to galvanism, as 
degenerate, but often there is no true reaction of degenera 
sensory changes can be elirited. Exaggerated knee-jerks are an 
tion of a partial involvement of the corticospinal tracts. ^ 

Other types of progressive muscular atrophy occur. ^ gnd 
shoulder tj'pe, the scapulo-humeral muscles are fir^ ® •« weakness 
changes devdop later in the hands. In the neck type there i 
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first of the muscles ^hich support the head, so that it drops forward. 
In the peroneal tj^ie there is weakness of the anterior tibial and peroneal 
muscles. 

Differential Diagnosis. Other cous<s of wasting of the small muscles 
of the hand require consideration, such ns peripheral neuritis, a cervical 
rib, cervical pachymeningitis, cervical caries, syringomyelia and 
rheumatoid arthritis of the wrist. The absence of sensory changes 
and the presence of fasciculation in progressive muscular atrophy are of 
great diagnostic value. The shoulder type is dilTercntiated from the 
facio-scapulo*humeral myopathy by the muscle groups affected, and by 
the absence of fasciculation in the myopathy. Tlic peroneal type is 
distinguished from peroneal mus<mlar atrophy (Clmrcot-Marie-Tooth) 
by the fact that the latter occurs in cliildren and there is often a familial 
incidence, and there may be some sensory changes. It is also diagnosed 
from the distal type of myopathy by the fasciculation. 

Course and Complications. If the onset is acute, then the course 
is likely to be rapidly progressive. In an average case the disease 
persists for 5 to 15 years. Complications include the development of 
signs of amyotrophic lateral sclerosis or of chronic bulbar paralysis. 

Prognosis. Death occurs in a variable time, as described a^ve. 

Treatment. There is no cure known. 

Am}^trophlc Lateral Sclerosis 

Definition. A chronic disease of the brain and spinal mediiila (cord), 
with degeneration of the upper and lower motor neurones. 

Etiology. The cause is unknown. Predisposing causes: 1 . Age; 
Usjinlly over 40 years. 2. Sex : Males pretlominate slightly. 

Pathology. The upper motor neurone tracts in the spinal medulla 
(cotti) degenerate, the lesion appearing to extend tipwards so that the 
motor cortical cells ore affcclcd. The anterior horn cells in the spinal 
iTicdiiJin (cord) degenemte, nitd coriftin cmnhl ncn'c nuclei miy }/c 
similnrlv affected. 
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sphincter control is normal. A iaw-jerk is often present, due to 
dwcneration of the upper motor neurone hbres connecting^ with the 
motor nuclei controlling the jaw muscles (V motor). Affwtion of the 
cranial nerve nuclei may be shown by disturbance of speech (dysarthm), 
wasting of the facial muscles (orbicularis oris), difficulty in mastication 
and swallowing, tremors and wasting of the tongue. 

Differential Diagnosis. If in the early stages the hands or arms 
alone are involved the case closely simulates one of propessive muscular 
atrophy, to which the disease is allied, and from which its separation 
is somewhat artificiaL Other causes of wasting of the small hand 
muscles must then be considered (see p. 423). When the le^ are 
primarily affected, the disease resembles primary lateral sclerosis 
with which it is also closely connected, from the pathological standpoint, 
and in which the lower motor neurones are not involved. If the cranial 
motor nuclei are first involved, the case presents the aspect of bulbar 
paralysis. In a fully developed case there is little difficulty in establishing 
the diagnosis. 

Course and Complications. The course may be rapid or com- 
paratively slow. Involvement of the cranial motor nuclei is a senous 
sign. Death often occurs from inhalation bronchopneumonia, due to 
interference with deglutition. 

Prognosis. The disease is usually fatal within 4 years from its onset. 

Treatment. This is usually only palliative. Mephenesin (Myanesm) 
Elixir, i fl. oz, (13 ml.) t.I.d., may be given for ^asticity, hot baths, 
massage and passive movements also lend to alleviate the spasticity. 


THE SPINAL MEDULLA (CORD) 

Haematorrbads 
{Meningeal Htemonhage) 

Definition. Hsemorrhage into the meninges of the spinal medulla 
(cord). ^ 

Etiology. The hsemorrhage may be extradural or intradura . 
Extradural hsemorrhage results from trauma or from rupture of an 
aortic aneurj'sm. Intradural haemorrhage (spinal subarachnoid haemor- 
rhage) may be due also to trauma or to rupture of a basilar or vertebra 
aneurysm. In some cases it is due to convulsions, asphy^aa, purpura, 
hemophilia, or to haemorrhagic sraall-pox. It is a condition which is 
seldom encountered. It is characterised by sudden onset and severe 
root pains and is often rapidly fatal. 

Hsmatomyella 

Definition, llaimorrbage into tlie spinal medulla (cord). 

Etiology. This is often due to an angioma or other vascular 
of the spinal medulla (cord), less often to htemophilia or to a s\-phm 
arteritis. Small lucmorrhages may be associate with 
myelitis, sjTingomyelia, osphyua, tetanus and consnilsions. Trau 
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of the cervical spinal medulla (cord) is not a common cause of hemato- 
myelia. Predisposing causes : 1. Age : Usually between 15 and 80 
years. 2. Sex : The lesion is more common in men. 

Pathology. The hemorrhage often occurs in the cervical region of 
the spinal medulla (cord) ; the blood tends to collect in the grey matter, 
especially the posterior grey commissure, and in the anterior horn cells. 
There is oedema around the hamorrhagic area. The hemorrhage may 
extend up and down the spinal medulla (cord) for a few segments in a 
spindle-shaped area. It is absorbed, if the patient survives, leaving 
cither a cyst or a scar. Tlie haemorrhage thus interferes especially with 
the sensory tracts conveying pain and temperature sensations, with the 
anterior horn cells, causing paralysis of the atrophic type of the muscles 
supplied by the affected segments, and to a lesser degree with the tracts 
in the white matter, such os the corticospinal and spinothalamic. The 
posterior columns are usually spared. 

Clinical Findings. There may be preliminary pains or numb- 
ness and tingling in the neck or shoulders. The onset is usually 
sudden. 

On Examinaiion (the cervical type): The patient is conscious. 
There is paralysis of the arms and legs, of a flaccid type at tlie onset, 
with loss of deep reflexes, constipation and retention of urine. In 
some cases tlie paralysis is very slight, but there is dissociated antesthesia 
with loss of temperature and pain sensations in the hands and arms. A 
band of hypenestijesia may be detected at times at the site of the 
level of tlie lesion. There is no disturbance of joint, muscle, vibration 
or toucli sensations. In a severe case there is paralysis of tlie alxlominal 
and intercostal muscles and respiration is carried on by the diaphragm. 
The cervical sympathetic may also be paralysed as in sjTingomyclia. 
Tlic tcmpcrntlm^ is usually normal or subnormal at the onset, Tlic 
cerebrospinal fluid : Tliis is normal at the onset, but latex may be 
yellow (xanthocliromia) from blood pigments. 

Differential Diagnosis. Hwmntomyclm must be difTcrentmted from 
acute trnns^’crsc myelitis, and from sjTingomyclin. Tlie onset is more 
gradual in sj'riDgomyclia and also in myelitis, and in the latter the 
temperature is mised. A spinal bruit may sometimes be hcartl in cases 
of intradural spinal angioma. 

Course and Complications. If the hemorrhage spreads, deatli may 
occur rapidly from respiratory faUiire. In other case*, after about a 
week the lower limbs may show a spastic paraplegia with loss of sphincter 
control, exaggerated reflexes and an extensor plantar rcs]x)nse, while 
an atrophic paralysis develops tn tlie liands and arms. The Drown- 
S^uard syndrome may also be found, with loss of pain and temperature 
sensations on the side of the body opposite to Uic lesion, and parabni* 
of the leg and tnink on the same side as the lesion in the spinal mctlidb 
(coni), if the bleetling is arrcstcil » gradual improvement occurs, with 
some residual lesions, resulting In weaknm of the Itands or legs ami dis- 
sociates! anaesthesia at various parts of the Ixxly, Complication* 
Include C 5 *stitis and bed sore*. 

Prognosis. Thii is, on the whole, favourable a* rejpirtls hfe unless 
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the lesion is in the eemcnl reeion. but some pemnnent disehility is 

'^'^Tfteatment! ^ The patient must be kept absolutely nt rest m brf, 
and he may with advantage Ue either prone or on to side. An ice bag 
should be appUed over the spine nt the site of the lesion A subcutoneo 
inieetion of morphin. sulph. i to i gr. (10 to 15 mg.) “> 

patient and slow the circulation, and is therefore of value. 


MyeUUs 

Definition. Inflammation and degeneration of the spinal medulla 

(cord). , . -f 

Etiology, Acute myelitis may be met with under a vane y 
conditions. Thus it may result from exposure to cold, from trauma 
without visible external injury as after diving with the n^ hex » 
or from exposure to the concussion of shells. It may also be a 
festation of acute anterior poliomyelitis, acute or subacute en^p ^ ^ 
myelitis or of herpes zoster. In some cases it occurs ns a compuca uon 
of illnesses such as influenza, typhoid fever, dysentery', meiwles, syp i 
or gonorrbaa. Compression myelitis is due to pressure outside the 
medulla (cord) and is considered separately. Acute suppiirative roj e i i 
is a rare complication of bronchiectasis and bacterial cndocardi , 
tuberculous or suppurative spinal caries, of purulent menmptis, an o 
an infected meningocele or dermoid cyst. Chronic myelitis is tisua y 
due to syphilis. , ,, 

Pathology, In acute myelitis the spinal medulla (cord) is 
at the affected site, which may be located to a transverse area , 
spinal medulla (cord), usually in the mid-tboracic region ; more rar^y 
there is a diffuse myelitis extending up and down the spinal med^ 
(cord), or disseminated patches are foimd. On section, the spin 
mediiha (cord) is soft, and no distinction can be made between the grey 
and white matter. On microscopical examination the nerve Mils 
found to have undergone chromatolysis and the nerve fibres are de^ne 
ated. In chronic myelitis the cord is smaller than normal and pale. 

Clinical Findings. Acute llyelitis. The onset is usually 
paratively sudden. There may be a history of any of the 
conditions described above. The patient is usually a young ^ 
and he may notice a preliminary sense of numbness or tingling 
feet or legs, or of pains in the legs or body, or of a sense of giro 
constriction round the body at the level of the lesion. , 

On Examination : Thoracic Transcerse Myelitis. The legs are o 
to be paralysed ; at the onset the paralysis is of the flaccid 
with loss of the knee- and ankle-jerks. The abdominal re ^ 
are lost, but the epigastric reflex is preserved if the 
below the 9th thoracic sapient. Priapism may be present, 
b retention of urine and of faeces. Sensation U lost over ® j 
and lower part of the body, but at the level of the lesion a Mn 
hyperesthesia may be found. lAter the paralysb becomes spas ^ 
extensor muscles being affected more than the flexors, the deep re 
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of tlic legs are exaggerated and the plantar responses become extensor. 

Lozo Cervical Transverse MyeWis. This is more rare. The arms 
and legs ore paralysed, and later, while the legs become spastic, 
the paralysis of the arms is of the flaccid atrophic type. The cervical 
sympatlietlc may be involved on one or both sides, vrith cnophthalmos 
end constriction of the pupil. Sensation is lost below the level of the 
lesion. 

Lumhar Myelitis. There is flaccid paralysis of the legs, with loss 
of the knee- and nnkle^jerks and of the plantar responses. The latter 
may at times be extensor. The bladder and rectum become incon- 
tinent. The temperature is raised in cases due to infection. 

The cerebrospinal fluid : In any type this may show an increase 
of globulin and of cells, 

Acttie Diffuse Myelitis. Tlicrc is an ascending paralysis which 
spreads up the legs to the trunk and arms, together with an ascending 
aniesthcsia. There is loss of spliinctcr control. Ged sores and cystitis 
arc verj' liable to develop. 

Chronic Myelitis. The paralj’sis is of gradual onset, witli first 
weakness and stiffness in the legs, and later sensory loss, exaggeration 
of the deep reflexes and extensor plantar responses. 

Differential Diagnosis. In spinal thrombosis or htemorrhage the 
onset of the paralysis is generally more rapid than in myelitis, and 
there is no fever. In acute infective pcljmcurilis there is a flaccid 
paralysis, pains in the legs are usually present, there is no loss of 
sphincter control, and the sensory disturbance is less marked than 
in myelitis. Landrj'’s paralysis is by some considered to be indis- 
tinguishable from acute infective polyneuritis. In hysterical pamplegia 
other stigmata of hysteria can usually be delected. 

Course and Complications. The course in acute myelitis is very 
variable ; in tlie diffuse variety the lesion may rapidly spread up the 
coni, and death ensue from parnlyris of tlic muscles of rcspirolion- 
In transverse myclitin there is a tendency to rccovciy, which is, however, 
rarely complete. Some degree of spastic weakness of the legs is liable 
to persist, with contractures of the flexor muscles, so that the patient 
has to walk willi the aid of two sticks. Impotence is liable to occur as 
n sequela. Complications iacludc cystitis, pyelitis, pycloncpliritis, and 
f>«l sores. 
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acparatus can be used to produce automatic tidal toinage of the 
bladder The urine should be kept acid by the admmistration of acid 
S ptosptate 30 to CO gr. (2 to 4 G.) W a day « ‘he W^errn^” 
reacHon is positive a course of antl-syphihtic treatment should be given 
(see p. 600). 

Compression Myelitis 

EUology. In the majority of eases the eompr^sion oltbe^ 
medulla (eU) is produced graduaUy. It may be ^ affeetoM of 
the vertebue. such as tuberculous or syphihtic canes, Paget s “^e , 

vertebral tumours, such as primary or secondary sarcoma and 
carcinoma, an exostosis, osteoma or chondroma. It may a^ occur « 
complication of rheumatoid spondylitis or be due to protrusion o 
intervertebral disc. Tumours of the meninges or nep'C roots may 
compress the spinal medulla (cord), such as an extradural sarcoma or an 
intradural sarcoma or fibroma. Leukamia and Hodgkin s 
comparatively rare causes. Syphilitic pachymeningitis hypertropmca 
may compress the spinal medulla (cord), usually in the cervical 
A hydatid cyst or a simple meningeal cyst will cause pressiw. 
rare for an aortic ancurj'sm to erode the spine sulBciently deep y 
compress the spinal medulla (cord). With a fracture 
spine the compression is rapidly produced. This is a surgicm conm i • 
ainical Findings. Affections of the Veriebres : The patient is often 
a child if the lesion is tuberculous caries, and in other 
is generally an adult. Pain is complained of in the ‘“’t. °L.- 
very severe root pains are present, radiating in a segmental distnbu i 
round the body or along the limbs, due to dorsal nerve root involvement. 
Slight movement of the spine or coughing may cause very severe agony. 
Later, weakness with spasticity occurs in the legs, and numbness o 
tingling. . . 

On Examination : In caries angular curvature of the spine is oi 
seen, and local tenderness on tapping may be found over one or more 
vertebra:. In the early stages a zone of hjiierasthesia may 
corresponding with a segmental distribution of the spinal medulla (wr 
Later there may be anjcsthesia over an area in which severe pam is ® 
(anesthesia dolorosa). >Iotor signs sometimes occur before the 
ones, and when present resemble those described above for 
myelitis, there being spastic weakness of the legs, exaggerated «P 
reflexes and an extensor plantar response. With progressive 
extensor muscles are first affected, the legs being spastic and exten • 
and from time to time involuntary clonic contractions occur (parap egi ^ 


in extension). Stimulation of the sole of the foot may cause 


not only 


extension of the big toe (dorsi-flexion), but also flexion of the 
and Iiip. Later the extensors lose their tone and the 
traded (paraplegia in flexion), the hips and knees being flexed an 
knee- and ankle-jerks being lost. With malignant tumours ^ 

vertebne excruciating root pains arc a characteristic fca • 

there is localised vertebral tenderness but little liability ^ 
weakness, as death usually occurs before there is time for this e 
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l the table on p. 303. and aa paralysis of defimte muscles 
site of the lesion. Myelography wiU indicate the level of 
a spinal medulla (cord) compression, due either to mtra- or extra 

“"Dfflerential Diagnosis. In diagnosing the cause of y inal 
the spine should first be examined for defoimity. and aUo a l^iogra 
takem If the disease is due to an affection of the ‘ 

usuaUy be determined in this way. The presence of a primary 
groTrth else-where in the body and of severe root pains is ve^ sugg 
of a malignant deposit in the vertebra!. In meningeal toours the 
diagnostic features are the root pains and subsequent spartic para y . 
at first unflatcral and later bilateral, -mth sensory disturbances, 
not usually possible to dilferentiate dinicaUy between a meningeal anu 
spinal tumour. When pain is the most prominent symptom a diagno 
of rheumatism or neuritis is liable to be made, unless a careful exa 
tion is carried out to exclude tumours or compression myelitis. 

Course and Complications. The course depends upon the . 
the compression. Thus in malignant growths of the vertebiw 
course is rapidly progressive, whereas a meningeal tumour may 
for several years. In spinal caries the course is very variable an o 
the disease is arrested. j 

Prognosis. This must vary with the cause, as describe awve. 

Treatment. Spinal caries is treated by streptomycin, isoniMi . 
para*aminosalic>-Uc acid, rest and exposure to sunlight. In ^ 

malignant vertebral tumours nothing can be done to cure, , 

may be relieved by division of the dorsal nerve roots. Many spinal an 
meningeal tumours can be removed by operation. The Wassenna 
reaction should alwaj-s be carried out, and, if positive, a coURC o^ 
anti-syphilitic treatment given before an operation is performed, 
there is no improvement, operation should not be delayed for mor 
than 3 to 4 weeks, as a tumour may be present which is not a gumm 


Compression of the Cauda Equina 
Etiology. This may be due to a fracture dislocation in the 
of the lower lumbar vertebnc, to spinal bifida, chronic arachnm » 
a fibrous band, a prolapsed intervertebral disc, or to a tumour. * 
dural tumours include a sarcoma and chondroma, and intradural 
a meningeal or perineural fihroblastoma. The cauda equina em ra 
the nerve roots below those arising from the second lumbar segmcn 
the spinal medulla (cord). ^ 

Clinical Findings. The patient complains of pam in lower 
of the back or the legs, having 'a root distribution.^ 
weakness of one or both legs, and often retention or incon m 
urine and fsces. 
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On Examination : The leg or legs show muscular weakness or 
paralysis, with loss of tone and wasting. The knee-jerk and ankle-jerk 
are absent. The plantar response is absent or flexor. Loss of sensation 
is found in the legs and perineum. 

Prognosis. Tliis varies with the cause; when due to trauma 
recover)’ often occurs. 

Treatment. If a tumour is suspected an exploratory laminectomy 
should be performed. Otherwise the treatment is ns for compression 
myelitis. 

Acute PoliomyelltU and Polioencephalitis 
iJItxne-Medxn Disease^ InfantiU Paralysis) 

Definition. An acute disease dwracterised by lesions having a 
special nflinily for the grey matter of the anterior horns of the spinal me- 
dulla (cord) and for the motor nuclei of the brain stem. 

Etiology. Tlic disease is caused by a virus of which there arc 8 
types, Bninhildc, Lansing and Leon. Infection takes place cither by 
droplets disseminated by carriers or abortive cases, or by milk, food or 
water contaminated by fccccs or flics. There is evidence to show that n 
human being may be infected by the bite of a budgerigar excreting 
Typc-1 poliomyelitis \'irus. Epidemic and spomdic infection occurs. 
It is now recognised that spread of infection in the family or in hospital 
is very liable to occur. Predisposing causes : 1. Age : Chiefly between 
2 and 5 years, adotcsccnU and young adults arc sometimes affected. 
Since 10 17 the majorit)* of cases In Great Britain have developed between 
the ages of 0 to 12 years. 2. Sex : Males predominate slightly. 0. Sea- 
son : Summer and autumn, but in all districts sporadic eases are con- 
stantly present. 4. Locality : America, Canaria, Australia, Scandinavia 
and to a lesser degree Great Britain. 5 . Tonsillectomy : This prcrlis- 
poses to infection, and the bulbar type is then liable to occur. 0. There 
appears to 6c a rcfatjbnsfu'p between immumsatVon ngaihsf pertussis 
and diplilhcria, and the development of poliomyelitis within the next 
80 da)'s. Furtlier, tlic severe paml)-sis is likely to be localised to the 
limb last Inoculated. Such cases Ims'c been ob«rrcd in Australia and 
Great Britain. 

Patliology. Tlie vims is present in the naso-pharjTigeal mucous 
membrane hi carriers, convalescents and in acute cases. It is also 
found in the ftcccs. It is bclics'cd that in Uie majority of cases infection 
in man is through Uic alimentary tract, the vims spreading to the 
central nervous system along autonomic ners’cs. Less often infection 
is through the naso*phar)iix, especially after lonsillcclomy, Tlie s'ims 
may l»c present in the fieces during convalescence for over 0 months 
and it may also lie detected in sewage. Klies fed on infected human 
f.TCC8 can convey the vims to food. 
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celled iafiltiation around the antenor spM ° 

bemc polymorphonuclears, producing a c cerebellar 

regencktion of cclh in the anterior homa. The 

co?tea. the haiial gangUa and brain stem may also be 

changes are probably due to involvement of spinal p^ha. ^ 

also be a generalised enlargement of lymph nodes snth parenchj 

changes in the liver and kidneys. 

Inaibation Period. This is from 4 to 80 days or longer. ^ 

CUnical Findings. SubcUnical tnfedion may occim. 
being infected with the vims and developing immunity, without e 
being any symptoms of ill health. The minor tDneM is more co 
in children than in adults. It is characterised by fevCT. ^eada^ 
vomiting or sore throat. After lasting for a day or so it a 
constituting the whole fllness. In other cases it is follow^ ^wr an 
interval of about 2 days by the major {Uruis, or the illness 

appear without a preliminary minor illness. The major ulness may 

paralytic or non-paralytic. , . ^ 

Non-paralyiie cases fortunately constitute the majority of 
in many epidemics, the infection stopping before the anterior ni 
or motor nuclei are involved. The ^Tnptoms in these cases oog 
the prodromal or pre-paralytic stage. They are as follows t The pa 
is taken ill comparatively suddenly with headache, malaise, *^rnn- 
neck, back and limbs, nausea, vomiting, diarrheea and ^ 

\-ulsions. The temperatxue is raised to about 103® F. (39*4 UJ. 
some instances there is diplopia. This prodromal stage iimy be v 
short, or it may last for a day or so. Sigi« of meningeal imtation J 
or may not then develop. There is ver>* intense headache. . 

On JSraminafion : Definite neck rigidity may be found- u 
sign is not present, the spinal sign may be elicited. The patien 
tus side, if now an attempt is made bj' the examiner to 
the movement is resisted by the patient owing to pain in the bac ' 
skin often has a pink hue and there is an anxious look in the , 

and uncontrolled movements may be seen in the fingers ^ 

The cerebrospinal fluid : The fluid is clear and under 
There is an excess of cells present (15 to 200 

morphonuclears and lymphocytes. The protein is increase^ c ^ 
and cliloridcs arc normal, and no organisms are found. The 
There is often a leueocytosis of about 25,000 per c.mm. or 

The Puroljrfic Sta^e'. >Iuscular paralysis is noted about the sc«^^ 
third dav. It is usually maximal at the onset, but in some cases sp 

rapidly. Varioustypesofdiseasearedescribed,ofwhichtheco 
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nlTectog hospital nursing staffs, Itave ^n dBonbrf at the Hoj nl 
Hospital, London, in 1957, at the Adtoglon ™ 

and at the Alexandra Hospital, Athem, m 19a9 The <tae^e na 
been caUed epidemic myalgic cncepbalomyelopath> . The caxis 

and CompUcations. Although in the majoritj- of cases the 
paralysis is maximal at the outset, the paralysis may spread m a tew 
hours from musele group to muscle group. Usually many of the ant 
horn cells, nhich are put out of action at the onset ™ 

responding improvement in muscle power noticeable alter ow 
10 dal's. Relapses are not unknown during the course of the » 
with rise of temperature and further panilj*sis of muscles, bu ey 
not usually serious. Some of the affected muscles recover completely, 
others undergo partial recuperation, and others may be penn^en y 
paralysed, ScoUosis or ki^ibosis may result firom a n^or a 
poliomyelitis which has picked out certain spinal muscles. e 
of the affected limbs do not usuaUy grow as weU as norm^, 
sequent shortening of the leg or arm. Contractions and de o 
result from permanently damaged muscles. Progressive m 
atrophy has occasionally been noted as a late sequela. 

ftognosis. The mortality rate in an epidemic varies betwwn ® . 

10 and 20%. In the bulbar type the mortality rate ^^ries 7^^ 
to 80%. Complete recovery may be expected even if , 

are paralysed, if the superficial and deep reflexes persist. ^ 

wHcb are painful and tender are more likely to ii^ 

which are insensitive. The mortality is very high when the m ^ 
oblongata is affected, and spreading infection is usually v«y 
death resulting from bulbar or spinal respiratory par^y^ ™ 
bronchopneumonia. A muscle which responds to faradisation 
recovers, but the prognosis is serious if the reaction of d^nera o 
present. Some degree of recovery may be expected for a year 
onset of the disease. . t.. 

Treatment. Prophylactic. The Salk trivalent formaHsed yaceme^ 

been largely replaced by the Sabin attenuated trivalent hye ^ ^ 

which is pven by mouth, 3 drops on a lump of sugar. This is give 
infancj’, 3 doses at intervals of 4 weeks. It is repeated a year ' 
and again at the age of 5 and 10 years. It should not 1^ given ^ 
patient has diarrhoea- Unvaednated contacts may be given im . 
muscular injection of concentrated immune globulin (gam^-g o 

0-2ml./kg.body weightjOroflOinl-ofconvalescentserumob a^-ter 

a patient within 10 days of his becoming afebrile. Food, mflk ^ je 
should be protected from flies, and flies destroyed by I) JJ* • 
outbreak occurs in a boarding sdiool there are arguments for an » 
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sending the pupils home. Tlic risk of so doing consists in planting n 
carrier in a new zone, where he will spread the infection. The child must 
be kept in quarantine for 21 days. On the other hand, if healthy children 
arc kept in the scliool they run the risk of contracting the disease from a 
carrier or from infected food or water. 

Curative. TJie fiatient should be isolated for tliree weeks after the 
temperature has become normal or for 0 weeks from the clinical onset 
of the disease. As the virus is eliminated in the faces and probably 
in the urine, strict precautions should be taken with regard to 
their disinfection and disposal. Hie patient should be kept in 
bed even in the mildest case, as this is likely to prevent the 
onset of the paralytic stage, '^e general consensus of opinion is 
opposed to the use of convalescent or adult scrum. Lumbar puncture 
during the meningitic stage usually relieves temperature, headache and 
muscular pains, and may be repeated for the first 2 or 8 da}**. Great 
care must be taken to prevent stretching of paral>*sed muscles and a 
footboard should be us^ to maintain dorsiflexion of the feet, and to 
take the weiglit of the bcd'clothcs. The limbs must be placed in such 
a position that the nf/ected muscles arc relaxed and the position 
maintained by pillows, sandbags, or celluloid splints. Gentle passive 
movements may be used with benefit in the early stages. The tightness 
or spasm of the spinal or hamstring muscles may be relieved by hot 
paclu applied for 1 to 2 hours morning and afternoon, as advised by 
Elizabeth Kenny. Patients who sweat profusely should be gii’cn plenty 
of fluid by moulli and sodium chlorid. to 15 gr. (0*5 to 1 C.) t.d.s. 
Wjcn the respiratory muscles arc aflcctcd, artifleial respiration may be 
carried out for prolonged periods automatically by the use of a respirator. 
In cases of bulbar palsy the chief dnngcris inhalation of food. Artifleial 
respimtion can l>c c-orried out through a ciiITed tmclicostomy tube by 
intcnnittcnljxJsiUvc pressure respiration, using n respiration pump to 
blow air into Ibc lungs. Pain may be relieved by Ibc ndministnilion 
of aspirin in doses of 5 to 10 gr. (0*3 to 0 (5 G.) t,d.s., according to the ngc 
of the patient, Tolnzolinc hydrochlor (Priscol) may Ijc given for relief 
of pain and to increase the vascularity of the affected muscles, 'flic dose 
for an adult is two 25 mg. tablets four times a day. Tlic muscles should 
not l>c massaged during the jK-riotl of active infection, and no electrical 
treatment should be given. After 0 or 4 weeks, gentle massage may be 
applictl. Orthopojtlic Ircnlmcnt may improve contractures of deformities, 
but will not l)C required for at least a year after the onset of the illness. 
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polioencephalomyeUtis. Probably both types 

Scendiog myeUtis has been shown to be due to a neurotropy mtob^ 
Frrdfsparing cuur« .• 1 . Age : 20 to 45 years. 2. Sex : Slales 

^^^PauISogy. In some cases no changes are found Jf 

others thefis hjperxmia of the vessels of the ’ 

chromatolysis of the anterior horn cells, or interstitial changes 

'^£rf''Ftatogs. The patient is usually suddenly seized with 
•weakness, first in one leg and then in the other.^ ere , 

prodromal symptoms, such as malaise, numbness or tmglmg m 
or pains in the back or legs. The paralysis rapidly spreads up the le^. 
In the case originaUy described by Landry the shoulders, the 
hands were next paralysed, and finally paraesthesia spread to the tniM 
and there was dysphagia. This corresponds with a neuritic ongin o 
disease. In other cases, subsequently classified as Landry s ^*iiv 
the trunk is affected after the legs, then the arms, neck, head and fana^ 
the tongue and muscles of deglutition. Involvement of the diap g™ 

and intercostal muscles usually results in death from respira ry 


lailure. ,, » _•- 

On Examinaiion: Spinal motor system: There is flaccid p^y 
of the legs, trunk and arms, and fiMlly of the neck, 

The diaphragm and intercostal muscles may or may ® ' 

The muscles do not waste, or only very slightly. Spi^ 
system : Often there are no changes ; some loss of tou<m , 

may be detected in the toes. The reflexes : The deep and 
reflexes are lost. The sphincters are usually unalTected, bu 
often retention of urine and of faeces from lack of muscular po • 
In some cases the XII, XJ, \TI, or III, IV and VI 
afiected. Trophic changes : These do not usually occur, nism 
reactions ; There is no reaction of degeneration. Response to ga va 
is usually lost, but faradic response remains. Lumbar puncture 
fluid is usually under increased tension. It is clear, and may con 
excess of gamma-globulin. Cerebration: The mind usually re ^ 
clear until the end. The temperature is not usually raised. The sp 
may be palpable. _ ^ ^ 

Differential Diagnosis. Acute toxic polyneuritis : By 
authorities this is held to be indistinguishable from Landry s P^^ 
However, in the former there b more likely to be fever, *^unal 
limbs, with anasthesia, and wasting of musdes. ® ° there 

reflexes may also be present. Acute ascending myelitb : Here 
are more marked sensory changes, with sphincter P^*^y^,^XQ i,® 
development of bed sores. The plantar responses are l^e j , 
extensor. Acute polioencephaloroyelitb ; The spread of tlwp 
is more irregular, there is fever and wasting of the paralysed m^ 

An acute ascending paralysis may occur in rabies and in porp 

Course and Complications. The disease U usually rapidly progress 
Deglutition bronchopneumonia may occur as a coroplicatiom 
Prognosis. Dea^ frequentiy occurs in a few hours or y 
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may be due to paralysis of the respiratory muscles or of the heart, or to 
deglutition bronchopneumonia. If the patient recovers, there is usually 
no wasting or paresis of the aflcctcd muscles. 

Treatment, Wicn the respiratory muscles arc afiected the patient 
should be put in a respirator. Nasal feeding, inhalations of oxygen, and 
tracheostomy may also be required. Lumbar puncture should be made 
as required to relieve the increased tension of the spinal fluid. 

Multiple Sclerosis 
(DisseminaUd ScUrosis) 

Definition. A disease characterised by spastic weakness of muscles, 
witli a progressive course often intcmiptcd in the early stages by 
remissions. 

Etiology. Tlie cause is not known. It has been thought to be due to 
the action of toxins or to the presence of a myelinolytic ferment in the 
blood. It may be an autoimmune disease. Various possible causative 
organisms have been described, such as a virus, without sufiicicnt 
evidence to justify their acceptance. Other causes suggested incliidc 
scattered venous thrombosis with increased coogulabitity of the blood, 
localised areas of vasoconstriction, and allergic reactions. Predisposing 
causes: 1. Age: Usually between 20 and 40, rarely under 30 or over 45. 
2. Sex: Females predominate slightly. There is no familial Incidence 
but several cases may occur in a houshold. The disease may show itself 
after an attack of influenra, scarlet fever or exposure to cold. It is a very 
commonly occurring nen'ous disease. In severe cases there is an increase 
of blood group A over the normal average. 

Pathology. Lesions are scattered tlutiugfaout the brain and spinal 
medulla (cord), vnrj’ing in size from a pin point or less to nbout J inch 
(10 mm.) in diameter. The recent lesions arc pinkish in colour and the 
old ones gTcyish*whitc. Tlicy arc present both in the grey and white 
matter of the central nervous system, nnd llie optic ncr\’c is often 
aflcctcd. Tlicrc is degeneration of the myelin sheath of the nerve 
fibres, the axis cylinder usunlly remaining intact. There is also a peri* 
%*asc«lnr infiltration will: l^Tophocytes nnd plasma cells nnd some local 
cwlcma. In tljc older lesions there is proliferation of neuroglial tissue. 
Secondary degeneration above or below tlic dnmogetl area in the spinal 
mwlulla (cortl) rarely occurs. 
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to time so that a diagnosis can be established as “ P°f‘ ' ' 
tendency to laugh easily, “""“t-r' ^'“'“^.te d^ 
noted in the early and advanced stages °f ‘’'= be 

svHch occur in multiple sclerosis are ‘““'X'n^^m^nhe a^es 
detected in certain groups of muscles, such as the n™ 
or of the liip. There is a tendency to spasticity “f 
The knee-jerks and ankle-jerks are brisk, and ankle clo^ P 
clonus may be present. The plantar resl»nse « 
abdominal and eremasleric reflexes arc lost, .teas of loss of 
sensation may be found on the legs; the bone 'Stat on se^e 
diminished or lost in the legs; joint sensation is usually lost. i 
may be detected in the temporal halves of the optic d«cs. I 

loss of vision in one eye there is a retrobulbar neuritis. f°m,il^ion 

is usually dUated, and does not respond well to irect stimu 
by light, although it contracts consensually when a hght is shone 
the other eye. A small central scotoma for colours may also P . . ' 

Weakness of accommodation may be a troublesome feature, 
of transitory diplopia or urinary disturbance may be o ^ 

questioning. In more advanced cases the triad of symptoi^ tT.^mors 
by Charcot may be found. These ate nystagmus, intention 
and scanning speech. The nystagmus is a fine horizont^ vfV,ftimo- 
nystagmus ” is almost a diagnostic sign when present. On ophtnaim ^ 

scopic examination the fundus appears to quiver rapidly, in ^ q, 

tremors are seen when the patient is asked to lift up a gl«s of wa 
perform some other movement, and become more marked towar 
completion of the act. The speech is slow and the syllables £^ P 
noimced somewhat abruptly. There may be difficulty m 
micturition, or incontinence. In the later stages contractures oc 
the spastic muscles, and there are marked tremors of the hca , n 
arms, so that the patient is bed-ridden and unable to look r 
Other types include a cerebellar variety characterised by vertigo, a _ 
and nystagmus, and a cerebral one, with progressive hemip 
blood ; The Wassermann reaction is negative. The cerebrospma 
This may be normal. In about 30 to 70% of cases a paretic^ . 

is obtained (see Fig. 26). There may also be an excess o ce 

globulin. , liable 

DifferenUal Diagnosis. In the early stages the disease is veiy u 
to be mistaken for hysteria, or the retrobulbar nemitis may e , 
to be due to sphenoidal sinusitis. When there is spastic P®^P 
spinal syphilis must be excluded, and local pressure distin- 

changes or a spinal medulla (cord) tiunour. reflexes 

miished from that due to Friedrdch’s ataxia, in wffich the eep _ 
are depressed and ataxic paraplegia raises the consideration o 
degeneration of the spinal medulla (cord). 
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Course and Complications. In ibe early stages remissions arc a very 
characteristic feature, the "weakness of the limb disappearing and 
reappearing later. Fresh symptoms appear at ditferent parts of the 
body as new lesions develop in the central nervous system. Arrest 
may occur at any stage, or the patient may rapidly become bed-ridden. 
Complications include septic infection of the urinary tract and inter- 
current lung infections. 

Prognosis. TIus is unfavourable, death sometimes occurring in a 
few montlis, but in other cases not for 30 years or more after the onset. 
About 80% of patients may be at work 10 years from the onset. 

Treatment. There is no known cure. Any obvious septic focus 
should be eradicated. For the painful nocturnal flexor spasm of the legs 
cidordiazepoxide (Librium) 10 mg. caps, t.i.d. sometimes give relief. 
Corticotrophin, 20 i.u./ml., may be used in acute exacerbations of the 
disease in doses of 80 units of the gel, intramuscularly daily for 7 tlaj-s, 
tlien 40 units doily for 7 doj's, and 20 units daily for the third week. 
Potassium chloride, 0*5 G. tab., should be given b.i.d. during the 
treatment. In some eases a maintenance dose of 20 units of cortico- 
tropbln gel three times a week has met with \'arying success. 

General measures include the avoidance of fatigue and the use of 
hot baths to diminish spasticity. 


Ncuromyclitls Optica 
{Deck's Disease) 

Tills is another demyclinatlng disease characterised by disseminated 
myelitis, retrobulbar neuritis and nt limes papillccdcma. Clinically 
there is blindness with paraplegia, sensory loss and incontinence. In 
some cases there is almost complete recovery, but the death rate is 
about 80%. 


Syringomyelia 

{SyringometphalomytUa) 

DcOnlUon. A dwease chamcUrlscd by a peculiar scn'iory 
disturbance, muscular wasting and trophic lesions, due to cavity 
formation and neuroglial overgrowth in the spinal medulla (cord) and 
mid-brain. 
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is cenerally situated posterior to the central canal in the posterior 
It is most likely to he pr^ent 

upper thoracic regions, running up and dosm the ™ ^ 

for a variable distance. Tims it may extend f”'' “ “hl’onLta 

the length of the spinal medulla (cord) and into the mrf^ ooSiy- 
The cavitj- may branch and vary m size from a small hole to O"' 

ingtheglterWonhetransversesectionofthespmalr^a(ror^ 

The spinal meduUa (cord) may be distended and cause P'^^™ 
vertebne. The cavity may contain a thm vratery or fW 
mav communicate srith the central canal of the spinal ^ 

and be Uned srith ependymal cells. The neuroglial ove^ivtho^ 
around the cavity, and isolated masses of neurogM 
present at varying sites in the spinal medulla (cord). T^e <»vity 
surrounding neuroglial overgrowth are most likely to 
nerve fibres entering from the dorsal root on one or , 

convey impulses of pain and temperature, and cross the co 
anterior white commissure to ascend in the spinoth^amic tmc on 
other side. If the cavity extends fiirther outwards it may ^ , 

fibres entering from the dorsal root which convey impulses of u 
ascend on the same side of the spinal medulla (cord). Extension 
wards into the grey matter causes atrophy of the antcnor horn ecus, au 
lateral extension may interfere with the pyramidal tract. 

Clinical Findings, The onset is usually or 

may first notice pains in the hand or arm, or weakness of ® fsnffers 
clumsiness in fine movements. In other cases he bums his nug 
with a cigarette without feeling best or pain, or a 
finger is painless. If there ts gross dilatation ofthe cervical spmal meauii» 
(cord), severe pain may be felt in the neck. , the 

On Examinaiion / In an established case of the cervical type 
following changes may be found. There is usually 
the thoracic region, and a spina bifida may be present. Spm m 
system : There is wasting of the small muscles of one or bo ^ 
so that a claw hand or monkey band is seen. The muscle 
extend to the arm and shoulder girdle, with winging of the 
In muscles which are actively wasting, fasciculation may be seen. _ 
deep reflexes of the arms may be increased or dim i n ished, and a ^ 

of degeneration may be present in the affected musdes. There ° ^ 
spastic weakness of the legs, with increased knee-jerks ^d 
and an extensor plantar response. Spinal sensory system : 
defined areas of dissociated ansesthesia are present on the 
neck, trunlc, etc. There is loss of sensation to heat, cold an 
whereas touch sensation, the discrimination of two points, join se ^ 
tion, muscle sensation, and the vibration sensation are 
some cases there is a complete bemi-anaesthesia to pain and tempera 
senses on the opposite side of the body below the level of the , jg 

to involvement of the spinothalamic tract. Trophic changrai ^*5 
painless swelling of the shoulder, elbow or wrist, similar to the 
arthropathy of tabes dorsalis. The bones of the arm may breax spo^^ 
neously. The hands may be enlarged and thick, Twnn 
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owing to tliickcning of the subcutaneous tissues ; painless ulcers or 
subcutaneous whitlows may occur on the fingers, patches of red or blue 
skin may be seen on the hands. Involvement of the cei^dcal sjTnpathctic 
on one side is indicated by Homer’s syndrome, i.e., cnophthalmos, 
narrowing of the palpebral fissure, contraction of the pupil and absence 
of sweating on one half of tlic face. Other types of the disease arc more 
rarely met with. They include : The thoracico-lumhar variety : There is 
wasting of the muscles of the pelvic girdle and legs, and dissociated 
antesthesia of the legs. The sacrehlumbar variety : The small muscles 
of the feet and the leg muscles waste. Trophic lesions may be seen on 
the feet. There is dissociated antesthesia of the feet or legs. There is 
usually loss of control of the bladder and rectum. The deep reflexes 
are often exaggerated in the legs and the jdantar response is extensor. 
The bulhar type {syrvigobttlbia) : Bulbar symptoms may occur in the 
cervical type, or independently. The lesions arc usually unilateral, 
such as laryngeal paralysis, dyspliagin, wasting of Imlf of the tongue, 
nystagmus and ocular paresis, anaesthesia of half of the face, or facial 
weakness. Furtlicr, certain clinical types arc described, such as ; 
1, The classical depicted above under the ccrx'ica! variety. 2. The 
motor type, in which motor symptoms predominate and resemble those 
of amyotrophic lateral sclerosis. 8. The sensory type, w'htch may be 
mistaken for hysteria. 4. The trophic type, here all sensation may 
be lost in the hands and painless whitlows and ulcers occur (Mon'an’s 
disease). 5. The tabetic type, in which the lesion spreads into the 
posterior columns, and tlicre arc Joss of knee-jerks, Rombergism, 
severe pains and arthropathies of the legs. 

Differential Diagnosis. Tiie diagnosis of syringomyelia is established 
by the presence of dissociated nnicsthcsia. Difficulty occurs in eases 
in which motor symptoms predominate or arc first noted. Then other 
conditions, such as a cervical rib. progressive muscular atrophy, 
amyotrophic Intend sclerosis, multiple KcJcro«!is and I.atcml sclcro<!is, 
may require exclusion. Homer’s sjTidromc may also rcsrilt from 
lljrombosis of the posterior inferior cerebellar arlciy, a cervical rib, a 
spinal medulla (cord) tumour, multiple sclerosis, or a hirmorrlmgc 
at the level of C. 7toTh. l.ccrsdcal pachymeningitis, an aortic nneuiysm, 
mediastinal or cciwicnl tumour, npiml lung c.arctnoma, npicolysis, 
tJiorocoplnsty, tr.aum.a, stellate ganglionectomy, or occur in partial facial 
hemiatrophy (tlje rarry-llomlx^ij; sj*ndrome). In h.Tnmtotnyrlin the 
signs may closely resemble those of syringomyelia, but in the funner tljr 
onset is more sudden, and, as the bloo<l is ahsorlKd, the signs gradually 
disappear. 
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Treatment. No cure is known. Care should be taken to protect 
anicsthetic areas from injury. Deep X-roy Ircatment to the affected 
area of the meduiia oblongata or spinal medulla (cord) may relieve pain, 
improve the trophic changes and increase muscular power, but in many 
cases it is not successful. Pains may also be relieved by tab. codein. co. 
1 t.i.d. Operations to drain the cavity or relieve pressure on the vertebra: 
are often fatal. 


Subacute Combined Degeneration of the Spinal Medulla (Cord) 
{Subacute Combined Selerofie) 

Definition. A disease characterised by degeneration of the posterior 
and lateral columns of the spinal medulla (cord), with anxima o e 
pernicious type and achylia gastrica. 

Etiology. The disease is usually associated with pernicious an*mi^ 
less often with other tj^pes of ansmia. In some cases the anemia is 
slight whereas the nervous changes are severe. It may occur^ after 
partial gastrectomy, and is probably due to vitamin Bu deficiency, 
resulting from malabsorption. Predisposing causes: 1 Age: SO to 
years. 2. Sex: The incidence is equal. In some eases there is a familial 

occurrence of the disease. . 

Pathology. The lower thoracic part of the spinal medulla (cord) 
usually the first site of the lesion. There is degeneration of the wmte 
matter, which begins in the posterior or lateral columns in irregular 
patches. These tend to fuse and to spread up and down the spuw 
medulla (cord) in a funicular manner, and the internal capsule of the 
brain may be affected. The medullary nerve sheaths and 
axons in the spinal medulla (cord) degenerate. Tliere is %’ery lit e 
tendency to a proliferation of neuroglial tissue. The peripheral 
may show degeneration, but the grey matter of the spinal medulla 
(cord) and the nerve roots themselves are not usually affected. Chants 
characteristic of pernicious ansmia may be found in other parts of t e 
body. 

Clinical Findings. The patient is usually an adult of middle age, 
who complains of the gradual onset of peculiar feelings in the 1^ 
arms, such as numbness, pins and nee^es, burning or pains. Ihe 
sensations are frequently first felt in the toes or fingers, and later 
up the limbs. Sharp “ lightning *’ pains may also be felt in the lun s, 
or a “ girdle ” sensation around the trunk. The legs gradually ee 
heav>’ and walking is an effort. ^Vhen the eyes are closed, or when 
the patient is in the dark, he may feel definitely unsteady. Impotence 
is the first symptom m some cases. Often the blood shows evidence o 
pernicious anamia when the nervous symptoms appear, although it is 
rare for subacute combined degeneration to develop in a patient w lo 
has been adequately treated for pernicious anaemia. Many cases 
however, been recorded in which no definite anxmia was detecta e 
when the nervous symptoms appeared. An acute onset is more rare, 
with fever, vomiting and diarrhcea, and pains in the back and legs. 

On Examination : Spinal sensory’ system : Changes are usu y 
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first detected here. Anicsthesia for pain, temperature and touch may 
be found in the periphery of the legs or arms in a stocking or glove area. 
Vibration sense disappears in the tibiic. Tlie joint sense of the big toe 
is lost. The calf muscles may be unduly tender on pressure. On the 
trunk, segmental areas of anaesthesia may be detected. Spinal motor 
system : The muscles of tlic legs become weak and their tone increased, 
but in some cases tlicrc is a flaccid paresis. Tliere may be wasting 
of the small muscles of the hands. The reflexes : The knee-jerks and 
ankle-jerks arc usually exaggerated and an extensor plantar response is 
obtained. In the flaccid type of paresis the knee-jerks and ankic-jerks 
are sluggish, blit llie 'plantar response here is usually extensor. The 
abdominal reflexes arc generally exaggerated. The spliincters become 
paralysed late in llie disease. Co-ordination: Loss of postural sense 
gives rise to inco-ordination and Rombergism. The gait : This is 
ataxic. Trophic clmngcs : G^dctna of the subcutaneous tissues and 
bed sores arc liable to develop in advanced cases. The cranial nerv es : 
In some inslnnccs there is primary optic atrophy or optic neuritis. 
Nystagmus may also be present. Involvement of the ccrvocal 
sympathetic will give rise to cnophUialmos and constriction of the 
pupil, usually on one side. Mentality: There may be a gradual 
lowering of the mental calibre of the patient. Tlic cerebrospinal 
fluid : Tills is normal. Electrical reactions : There is usually no 
rcoclion of degeneration, but a gradual diminution of response to 
electrical stimuli occurs. Grnrral examttwihn : The tongue is often 
smootli and shiny. Tlic blood ; Changes Ivpjcal of pernicious nmrmin 
arc generally found in cases of some duration. TJie fractional test meal 
filiows achylia gastrica, ns in pernicious anremia. The vitamin 
content of the scrum is below normal. The spleen may be palpable. 
During Uic course of the disease nn irregular degree of fever may l>c 
noted. 
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with marked evidence ot nnasthesia, and finally there « » 
paraplegia with loss of sphincter corjtrol. It 

for the disease to pursue a rapid course ot a few w«ks o 
months. Complicatioiis include cystitis, pyelitis, pyelonephritis and 

Vrognosis. Before the introduction ot liver treatment death 
in 2 to 8 years from the onset ot sjunptoms. The oritlook, howev r^« 
been completely altered hy the administration ^ 

have now been recorded in which the patient has been enabled to mto 
to work, and such signs ot organic nen-ous ^ 

plantar response and sensory loss have disappeared. _ Th 
also returns to normal. ' in 

Treatment. Vitamin Bj, (cyanocobalamm) ^ 

doses of 100 micrograms every other day for a month, ine 
then gradually reduced to about 150 micrograim a month, in ^ 
cases the red cells should be maintmned at 5 millions per c.mm. 
acid should not be given as it may actually lead to neurological changes. 


Friedreich's Ataxia 
{Hereditary Spinal Ataxia) 

Definition. A disease characterised by ataxia, due 
the posterior, spinocerebellar and corticospinal tracts of the sp 
medulla (cord). There is a familial or hereditary tendency. 

Etiology. The cause is unknown, but it may be due to a prema 

degeneration (abiotrophy) of certain ner\'e fibres. Predisposing 

1. Heredity; Thedisease tends tooccur in several membem of afam^. 

and at times in several generations of the same family. • ^ * 

Usually between 5 and 15 years ; rarely it docs not develop un i a 
the age of 80. 8. Sex : Both sexes are equally affected. 

Pathology. The spinal medulla (cord) may appear smalls ^ 
normaL There is atrophy of the nerve fibres of the following ^ " 
The posterior columns, the posterior and anterior spinocerebellM » 
and the anterior and lateral corticospinal tracts. The dorsal 
(Qarke’s column) is also affected. Sclerosis results from ® -vg 

overgrowth of neuroglial tissue. The changes are most j, 

lumbo-sacral part of the spinal medulla (cord). The cere e ^ 
usually normal, although some cellular degeneration may occur, 
some cases congenital pulmonary stenosis is also present. 

Ginical Findings. The onset is insidious. Tlie mother may no i 
a gradually developing deformity of her child’s feet, or that er 
difficulty and clumsiness in walking. The latter may be m ns 
in the dark. , ^ 

On Examination • The nervous disease case sheet desen e 
p. 302 can be filled in as follows; — 


Case Sheet 
(FrUdreick'^s Ataxia) 

Age ; 5 to 15. Sex : 3Iale or female. , 

Cerebration : The child may be backward. Speech : Slu 
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Cranial Nerves, I Nonnal. II Optic atrophy may occur. Ill, IV 
and Yl Lateral nystagmus may be present. V (a) Motor. Tremors 
of masticatory muscles may occur. (6) Scnsoiy. Normal. 
VII (a) Motor. Twitching of the facial muscles may occur. (6) Sensory. 
Normal. VIII Normal. IX, X and XI Usually normal. XII Tremors 
of tongue may occur. 

Spinal Motor Nerves, (a) Power. There is weakness of the legs 
and, perhaps, of the arms. (6) Wasting. This may occur late in the 
weak muscles, (c) Tone. The affected muscles are usually flaccid, 
(d) Contractions. Contractures of the foot muscles result in pes cavus, 
hyperextension of the big toe and hammer toes. Kyphoscoliosis is also 
due to muscular action. Tremors of the head, neck and trunk are often 
seen and intention tremors of the hands and arms, so tliat there is 
difficulty in picking up fine objects. 

•Spinal 5’ensory Nerves, (a) Cutaneous sensation : Tliis is usually 
normal. It may be slightly blunted on the feet, (b) Joint sense : 
This is often normal, hut may be lost later in tlie big toe, (c) Kinasthetic 
sense ; Often lost later. ( d) Muscle and tendon sense t This may be 
normal or lost in the legs, (e) Nerve sensation : This is usually 
normal. (/) Stcrcognostic sense: Usually normal, (g) Vibration 
sense : This may be lost over tJic tibic. (h) Subjective : There are 
usually no pains. 

The Ilejlexes. (a) Superficial. 1. Conjunctival and corneal : 
Normal. 2. Palatal : Normal. C. Pharyngeal : Nonnal, 4, 5 and 
0. Epigastric, abdominal and cremasteric arc lost late in the disease. 
7. Plantar: Extensor. (1/) Deep. 1. Pupil: Reaction sluggish to 
light and accommodation. 2, Jaw-jerk : Not present, 8, 4 and 5. 
Diceps, triceps and supinator Jerks may be absent. 0 and 7. Knee-Jerk 
and ankle-jerk : l^ost. (c) Visecrnl. Norma). 

Co-ordinalion. There is often inco-ordinalion of the arms and legs, 
but Pombergjsm may not be present. 

Trophic C/ianges. Bed sores may occur in the terminal stages. 
Gait : Reeling, Tlic patient stands on n nidc base. Static ataxia is 
often seen, the patient swaying when he Is standing still. Electrical 
reactions : Normal, Litmlar puncture : Fluid normal. 

Differential Diagnosis. Juvenile tabes k cxcludc<l by the familial 
incidence, foot deformity, extensor plonlar response and absence of 
pupiUan’ changes in Friedrrich*.s disease. In multiple sclerosis the 
knee-jerks arc exaggerated, and the age incidence is usually later. 
In Marie’s hereditary ntnxia the onset again is Inter, the knec-jerki 
arc cxnpRcrntc<l. and there nre no dcformilies of tlie feet. 

Course and Complications. Tlie course is usually slowly progressive, 
the patient eventually 1>ejng ronfinetl to b«l. 

I^ognosls. In tome eases the disease is arrested, and fre<|tjrntly 
tlie patient may live for over RO years fn>n> the onset, 

TVeatroent. Tliercisnoknowninirc. The limbs should lie massagnl 
«nd wnlking exercises encouraged. Spccul IxxJts are usunny re^pdred. 
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Spinocerebellar Ataxia 
(Mam’ff Hereditary Cerebellar Ataxia) 

orainalion ot the kgs end Inter of the nms. The *pccc‘> v„ce-icrks 
end optie atrophy and nystaganns ;^„ich’s ataxia 

are usually exaggerated. Tl.e disease ■’ff/"”?, „r of 

in several points, such ns the absence of deformit> 
kyphoscoliosis, the presence of muscular hypertonia and the *” 

knee-jerks. Optic atrophy is more common than it is in Fr 
ataxia. Another type of spinocerebellar olaM is known 
Broicn’s aUixia. This also resembles Fnedrcich s at^a. ^ 

distinguishing points of Sanger-Brown’s ataxia are: Optic a py^^ 
generally present, there is no nystagmus and the plantar 
flexor. It also usually develops at a later date than does Fried 
ataxia. 


Peroneal Muscular Atrophy 

{Charcoi-Marit-Tooth Type of Muscular Atrophy. Frogresnee 
Neural Mtucular Atrophy) 

Definition, A disease characterised by wasting of the smMl 
of the feet and hands, and the muscles of the distal 
extremities, associated with lesions in the central nervous sj e 

Etiology, The cause is unknown. Predisposing females, 

is a familial tendency and it appears to be transimtte y ^ Males 
2. Age : Between 5 and 10 years or in early adult life. 8. »ex . 
predominate slightly, -/niM in the 

Pathology. Degeneration of the anterior horn wUs 
sacral, lower cervical and upper thoracic regions of the sp 
(cord). Degeneration may also be present in the dorsal nuc e . 
the posterior and postero-lateral columns of the spinal me usually 

The motor nerves supplying the affected muscles atrophy, e /i-t-gral 

an interstitial neuritis of the branches of the common peron 
popliteal) nerve, and atrophic or fibrotic changes occur m 

” Clinical Findings. The disease starts gradually, 
experiencing difficulty in walking as the feet tend to drop a ,^ 5 ^ 
inverted. A condition ot bilateral talipes equino-va^ difficulty 

Later, as the muscles in the legs are affected, there is . muscles 

in walking. After a few years, wasting is notic^ m the ‘f* subse- 

of the hands, with tremors, and the muscles of the forea 
quently affected. 
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On Examinalion : During the active stages of Uic disease, foscicula* 
tions arc seen in the muscles wlucli are wasting. Contractures tend to 
occur, so that the feet are clubbed and the hands clawed. The thighs 
are not affected, except that in some eases there may be muscle wasting 
Just above the knees ; the upper arm, trunk, neck and face muscles are 
unaffected. The limbs assume the shape of a bottle with the neck 
do^vnwards. The knee-jerks arc brisk, but the ankle-jerks arc lost. 
The superficial reflexes are present, but the plantar response is 
sluggish or difficult to obtain owing to the contractures. Sensation may 
be normal, or there may be varying degrees of loss of cutaneous sensation 
over the lower parts of the arms and legs. Vibration, muscle and joint 
sense may also be abolished. A reaction of degeneration is usually 
present in the affected muscles. 

Differential Diagnosis. The disease cannot be distinguished with 
certainty in the early stages from progressive muscular atropliy, which 
may start in the feet. Later, however, the characteristic distribution 
of the muscular atrophy establishes the diagnosis. In peripheral 
neuritis the onset is more acute and tl^c sensory changes arc more 
marked. In the distal type of myopathy of Gowers and Spiller (see 
p. 02D) there arc no sensory changes and fasciculation is not present. 
Claw hand and talipes equino-vnnis olso occur in progressive hyper* 
trophic neuritis (Dcjerinc-Sotta*s disease), but here acute pains occur 
in the arms and legs, and the peripheral nerves are thickened and 
palpable. 

Course and CompUcalloos. The course is usually slowly progressive 
over several years, but arrest of the disease then occurs, as shown by 
Die absence of fibrillary twitedung. 

Prognosis. Tljc disease is not fatal, but the affected muscles do 
not recover, although an improvement of function often occurs, due to 
tfjc formation of fibrous tissue. 

Treatment. The muscles should be massaged. Operations are 
contra-indicated, but light splints should be worn to help to prevent 
or correct deformities. 
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e„a or the r.t .e. rre ^5 

infant lacks power to support itself ““ js not usually 

“Se1ri^=r“rs”»s of J»th superficial and deep 

closely resembles amyotonia congenita (see p. 030)- I" 

however, there is a tendency towards recovery. 

Course and Complications. The disease is "^nh,;- 

progressive. Pulmonary complications such ns bronchitis 

pneumonia may develop. . wii^ks or 

Prognosis. The disease is fatal in the course of a few weeKs 

months. 

Treatment There is no known treatment 
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Neuralgia of the Spinal Nerves 

Definition. Pain along the course of a nerve, not associated with 

a detectable organic lesion. , . fitluht 

EUology. There is little distinction between ne^lgia ^ 


degrees of neuritis, and both are probably due to similar causes. 


tion of the nerve sneam or bacterial, 

cachema, and toxic substances such as alcohol and ,.„,Tw,1tda. 


cachexia, and toxic suostances sucu iis 
viral and protozoal infections may ako be associated wi 
as in influenza, syphilis and malaria. Exposure ^ .. 
produce an attack. Predisposing caxises: 1. Age: Usu y 
2. Sex: Females predominate. , , murse of 

Clinical Findings. The patient complains of pain m ^ 


uinicai rmtungs. ine pancuv r- , . ygeur 

a spinal nerve. It often occurs in paroxysms, and may en 


daily at about the same time. . ^ints on 

On Examination: Tenderness may be found area 


the course of a nerve, or the skin may be hyperassthetic over 
supplied by the nerve. Certain varieties will be mention • 


supplied by the nerve. Certain varieties wih oe meun • j 
occipital neuralgia : Pain occurs in the r^on of tae grea ^ 

nerve, over the back of the bead. The skin nmy be very ^ 

the touch. Brachial neuralgia: The pain is situate m liumeral 

the outer part of the shoulder in the area of the 


neive, in the upper arm or forearm, or in the region of the 

is. Inlercostal neuralgia : The pain is locat^ ^^nce of the 


space, and tender spots may be found at the .* 

lateral or anterior cutaneous branches (see Fig. 24a).^ Snatie 


thigh. Sciatic 


The pain occurs along the front and inner aspect of its 

i^r^ia : Here the pain is felt in the region of the sciatic nerve 
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for that of pleurisy or neuritis. The appearance of the OTpticn 

eslawShea the to^osis. He^ febrilis. 

tions as the conunon cold and lobar pncumoma^oes 

SiTution and attacks are liable to recur. The 

diflers from that of herpes soster and .t produces encephalitis when 

mTtomplicaUons. The vesicles dry up in about a weet 
leaving permanent scars. Severe neuralgia nmy , 

complicati^Lower motor neurone pareis mvolvi^ be 

adjacent segments is an occasional compliimtion. Otic ^ 

accompanied by facial palsy, or ophthalmic herpes by ^ 

ness, chcmosis. iritis, or cyclitis. Immumty is usually conferred ny 

""'prognmis. This is good, but in elderly people the post-herpetic 
neuralgia mav be very intractable, earning insomnia. 

Treatment The sldn lesion should be kept dry, a powder o 
and anc oxide being applied, or, as is often more convenient a ^ 
and collodion dressing. Subcutaneous injections of » 

micrograms should be given weekly for 6 weeks, rainisxehevwby 

drugs as aspirin 10 gr. (0-C G.) td.s. or tab. codein. co. 1 t.d.s. r 
post-herpetic neuralgia, treatment with X-rays to the . 

the spine should be tried, and a sedative, such os^ phenob« i 
i to 1 gr. (30 to CO rag.), taken at night. In very intractab^ 
chordotomy, or alternatively di^'ision of the dorsal nerve wt be 
the affected ganglion and the spinal medulla (corf), together wi 
roots immediately above and below may be advised, to ^ 

however, these operations fail to relieve the pain, as the pain is said 
central, in the thalamus. 


Radiculitis 

Definition. Infiammation or d^eneration of the spinal ne^e 
Etiology. Radiculitis may be due to intervertebral disc 
disease of the vertehrae, such as caries or spondylitis, to menin^tis ^ 
to syphilis or tuberculosis, to trauma usually produced by traction o 
limb, or to the pressure of a cervical rib. ■ _ 

Oinlcal Findings. The patient complains of pain, p 

in character, which may be parco^smaL It is usually loca 
band area around the trunk or along an arm or leg. ^ -arlv 
On Examination : Hyperaesthesia is generally present ^ 
stages over the site of the pain, to long-s t a nding cases the 
area may become anazsthetic. Bone vibration sense may also ^gj 
in the affected part. Muscular wasting occurs in the grou]^ o m 
supplied by the affected nerve roots. The cerebrospinal fluid may 
an excess of lymphocytes. _ , ,jie 

Treatment. This varies with the cause and is described tin 
appropriate sections. 

Keuritis 

OefinItlOTL Inflammation or degeneration of a nerve. 
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Etiology, Localised neuritis may be due to various causes, sxich 
as : 1. Trauma. 2. Compression by a tumour or enla^^ed lymph nodes. 
8. Fibrositis, involving the nerve sheath. 4. Toxins derived from 
micro-orgimisms. and possibly from the intestine. 5. Division of the 
nerve results in degeneration. Cold is a predisposing cause. Multiple 
neuritis is separately considered (sec p. 452). 

Pathology. In Interstitial neuritis inflammatoiy changes occur in 
the connective tissue between the nerve fibres. In pressure or section 
neuritis there is d^ncratlon of the nerve sheath and axis cylinders. 

Clinical Findings. The clinical findings vary in different coses 
according to which function of the peripheral nerve is chiefly affected, 
and also according to the nature of the lesion. Thus the symptoms 
may be chiefly motor, sensory or trophic, but these arc usually com- 
bined. If the nerve is irritated, os in flbrositie infiltration, the chief 
clinical feature is pain of a varying degree. Pain of a burning 
character is known os ** causalgia.” The muscles supplied by the 
ncn'c arc tender, and often cramps, or painful muscular contractions, 
occur when the limb is at rest. The deep reflexes ore often exaggerated. 
When there is more definite compression neuritis there is muscular 
wasting of an atrophic type with weakness. The muscles are also 
tender and there is alteration of cutaneous sensibility. Pain and 
temperature sensations are abolished over the central part of the affected 
area, but around this there is a zone In which touch sensation is absent, 
but pain is felt more acutely than normal. Tlicre is usually no reaction 
of degeneration. If the nerve is completely severed the muscles 
supplied arc paralysed, flaccid and wasted, and the reaction of degenera- 
tion is present. The deep reflexes arc lost. The muscles are not 
tender, and there is complete loss of cutaneous sensation. Trophic 
changes include drj’ncss and smootlincss of the skin ; a localised sweating 
and keratosis may occur. There may also be redness or blueness or 
ufeemtibn of the sfem. fn draeAfaf neuniis pam, numbness or tfngffng 
may be felt above the clavicle, in the axilla, arm or luind. In ulnar 
nnintis pain occurs in the arm or forearm on the medial side. Tlie 
ncr\'c is tender on pressure at the elbow. Sensation may Iw blunted 
over the medial pari of the hand and the mcilial one and a half fingers. 
In TTirdmn nn/rih’s a severe burning pain (causalgla) may be felt in 
the palm of the hand, with altcmlion of sensation in the lateral part of 
the jiand and latcml three and a half digits. 
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alimentary or renal tracte should also be made, and, it found, eliminated. 
Meralgia parmsthetica is described on p. 403. 


Multiple Neuritis 

{PoltfneuntU. Periphtral Neuritis) 

Definition. Inflammation or degeneration of several peripheral 

”” Etiology. The causes, -which are varied, may be grouped as follows : 

1 Exogenous chemical substances, such as alcohol, arsemo, Ira , 
mercury, copper, phosphorus, silver, gold, ether, 

bltone, etc. 2. Toxins of micro.otganisms, as m diphtheria, typhoio 
fever, influenza, gonorrhoea, syphilis, malaria, leprosy and tuberculosis. 
8. Deficiency diseases, such as beri-beri or lack of the vitamin B comp ra. 
4. Metabolic disturbances, as in diabetes mellitus, gout, an$mia, porp y 
ria, and carcinoma. It may be met Trith in primary carcinoma o a 
bronchus or kidney and is not due to metastases. 5. Vascular causes 
such as thrombo-angiitis obliterans and polyarteritis nodosa. C. Acu e 
infective or tosde polyneuritis is thought to be caused by an unkno^ 
toxin or ^’i^us. Predisposing causes: 1. Age; Usually 20 to “ 
children are affected in diphtheria. 2. Sex: Equal incidence. S. 
and exposure may predispose. In some cases no cause is discovered. 

Pathology. In long-standing cases there is parenchymatous 
eration of the peripheral nerves, usually in their distal parts, 
toxin is probably carried by the blood stream, and appears to 
special affinity for certain nerves, and in some cases for certain ne^ 
fibres in the nerves. Thus in lead poisoning the motor fibres supples 
certain arm muscles are especially liable to be affected. Cbromato ytic 
changes may also be seen in the cerebral cortical cells. . 

Clinical Findings. The onset is usually insidious with prodroma 
symptoms. Thus the patient may complain of numbness, tinglmg or 
pains in the legs or of cramps in the calves. The feet or legs may w 
hot or cold. Various clinical types of neuritis exist, according to 
toxic agent. Thus in lead neuritis the motor nerve fibres are affec 
usually in the arras, but sometimes in the legs or elsewhere. Both o 
or legs are involved, the distribution of the lesion being sjTnme rs • 
The motor lesions are of the lower neurone tiTM*, there being a cc ^ 
paralj’sis of certain muscles, with wasting and loss of the of 

A reaction of degeneration may be obtained. Often a mixed 
neuritis is present, with motor, sensory and possibly trophic chang • 
Thus in alcoholic neuritis the legs are chiefly affected. There is pai^ 
the calves or feet with muscular tenderness. Sensory changes maj 
present with a stocking area of distribution, . jje 

ana»lhesja of the foot and lower part of the legs may be fo^d. ^ 
early stages the knee-jerks may ^ exa^erated but later they ore • 
In diabetic neuritis trophic changes may be seen, sucli as a j 

ulcer or gangrene of a toe. Other trophic changes found m 
Ijmcs of neuritis include vasomotor disturbances, such ^ ^ 
of the skin, a smooth glossy skin, absence of hair, increased swea g. 
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ccdema» brittleness of the nails and kcrotodennia. Achlorhydria is 
present in some cases of multiple neuritis. 

In acute infective polyneuritis there is a rapidly spreading paralj*sis 
involving the legs, arms and trunk. The VII cranial ncr^'c may also be 
affected. There is an addition constitutional disturbance as shown by 
the rise of temperature. The GuUlain-Barrd eyndrome (poIjTadicuIo- 
ncuropathy) is clmractcriscd by a diffuse poIjTicuritis, often wtli 
bilateral facial palsj'. Bulbar paralytic symptoms may develop. The 
cerebrospinal fluid contains an excess of protein but no cells. I’cvcr is 
usually absent, except at the onset. The mortality rate varies between 
8% and 30%. It may follow glandular fever, chicken-pox, herpes 
zoster, or contact with a cat suffering from enteritis. 

Differential Diagnosis. In the motor variety of periphcml neuritis 
other causes of weakness and wasting of muscles must be considered. 
The symmetrical distribution of a lower motor neurone lesion is charac- 
teristic of peripheral neuritis. In anterior poliomyelitis the illness 
is acute and special groups of muscles arc picked out. The temperature 
is also usually raised. In acute myelitis the paral^-sls involves the 
lower part of the body to a certain level ; the sphincters are usually 
affcclcd, which is not the case in peripheral neuritis, and sensoty changes 
extend up to a definite segmental level. Landiy’s paralysis closely 
resembles acute infective pol^Tieuritis. When ataxia and pains in the 
limbs are prominent features, tabes dorsalis may be suggested. In the 
latter, the anaisthetic patches on the trunk and nose, tlie pupil changes 
and the examination of the cerebrospinal fluid are diagnostic. *616 
trophic type may suggest Raynaud’s disease, crj'thromclalgia, ocro- 
cyanosis or sj-ringomyclia. “Kcrc arc usually some motor changes 
present ns well in peripheral neuritis, and the storing and glove distribu- 
tion of sensory changes is suggestive of peripheral neuritis. 

Course and Complications, Tim course Is usually clironlc, the 
symptoms lasting several months. In acute infective polyneuritis the 
course is, however, more rapid. Cental changes, sucli os Korsakow*« 
psychosis (seep. 70 1), ore especially liable to occur in association witli 
alcoholic neuritis, Hyoeardial dt^encrotion may also be present, 
particularly in diphtheritic neuritis and in beri-beri. Permanent 
contracture of tlie antagonistic muscles may ensue. 
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the ^hole vitamin B complex is of doubtful value in alcoholic n^ti 
Electrical treatment by diatbermy is of value m some ™ 

relief of pain. As the pain subsides the muscles should be pntlj 
massacred. In the Guillain-Barre syndrome good results may be 
by the administration of 6-mercaptopurine in doses of 2o mg. b.i.d. oj 
mouth for 3 or 4 Tveeks. 


Tumours of Nerves 


Etiology. The cause is irnknown. 

Pathology. The tumour may be a neuroma, a fibroma or sarcoma. 
Single or multiple tumours may be met vrith. The true ne^ 
consists of nerve ganglion cells or nerve fibres, and occuk m 
s>Tnpathetic system. The perineural fibroblastoma arises from tne 
nerve sheath, \\ben appearing on cutaneous nerves they are knmm m 
moUuscum fibrosum, and if, in addiUon, there is pigmentation of tne 


skin, thej’ constitute von Recklinghausen’s disease. 

Clinical Findings. Nerve tumours may give rise to no symptoiM. 
If attached to the dorsal nerve roots, they may cause pain, or musci^ 
weakness if they arise from the ventral nerve roots. TVhen sitaat^ 
under the skin they are usually tender to pressure (tuberculosa doloro^J. 

Treatment If the tumour is causing symptoms and is accessible, 
it should be removed surgically. 


The Cerrical Plexus and Its Branches 
Anatomy. The cervical plexus is formed from the ventral rami of the 
upper four cervical nerves. 

The Ptimnlc Ner>‘e 

Anatomy, The phrenic nerve is formed from C. 8, C. 4 and C. 5 
nerves, chiefly from C. 4. It passes down the neck over the s^ebus 
anterior muscle, and sdlcr traversing the thorax supplies the diaphr^m. 

Etiology of Lesions. Lesions may be due to ; 1. Trauma, ^ 
a wound in the neck. 2. Pressure, as by arthritis or fracture of 
spine, enlarged lymph nodes, a mediastinal tumour or absces^ or 
pericardial efi'asion. 3. Nervous diseases, such as spinal meningitis, 
poliomyelitis, luemorrhage of the spinal medulla (cord), Landry’s para 
lysis, neuritis, or a tumour. , 

Clintcal Findings. Often no abnormal phyacal signs can be detec 
Thus the movement of the lower part of the chest and of the 
part of the abdomen appears nonnaL The air entry at the base of c 
lung on the affected side is often weaker owing to the fibrosis of the 
X-ray examination shows the diaphragm on the affected ride r^ed 
to 2 inches (2*5 to 5 cm.) and motionless, or exhibiting paradoxi 
movement (see p. 215). In of paralysis of the diaphragm y 

enlarged lymph nodes due to malignant disease reversal of ^ 
phragmatic movement may occur on the affected ride, the v 

movement showing the affected half of the diaphragm to ascend ^ 
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first drooping ot the shoulder, then compression of Th. 1 root and the 
subclavian artery between the normal first nb and the clavicle. This 
leads to scalcnns anterior spasm. The term thoracic inlet syndrome is non- 
committal as regards etiology, and so preferable. It is not nnmrn- 
mon in women who have to carry heavy shopping bags. Acropai^thes a 
ot the hands and arms, observed chiefly in middle-aged and alderlj 
women who have to perform unusual manual work, may be due to tne 
same cause. The patient complains ot burning pain, tingling, sagging 
ot the shoulder, numbness and uselessness, and, at times, pallor or 
blueness of the fingers, worse at night. ^ 

Differential Diagnosis. Tliis is established by X-my examination, 
but care should be taken to exclude other diseases, causing muscle 
wasting of the hand, such as syringomyelia and progressive muscular 
atrophy. 

Treatment If the cervical rib is giving rise to definite sj'mploim, 
it should be removed surgically. In the thoracic inlet syndrome the 
affected arm should be rested in a sling. In more advanced cases the 
suhelarian artery may be freed, by division of the scalenus antenor, 
and the brachial plexus by division of the first rib. For acropaREstliesia, 
the only treatment that affords relief is rest { electrical treatmen s 
are useless. 


The Long Thoradc Nerv'e 
(The Nerve 0/ Bell) 

Anatomy. The long thoracic netre arises from the C. 5, C. 6 and C. 7 
nerve roots as they traverse the interv'ertebral foramina. It passw 
through the scalenus medius muscle to the axilla and to the outer side 
of the serratus muscle, which it innervates. 

Etiology of Lesions. The long thoracic nerve may be affected by : 
1. Trauma, by a woimd in the neck or axilla, or by carrying hea^ 
weights on the shoulder, as may occur with porters. 2. Iveuritis, m 
influenza or diphtheria. 8, A spinal medulla (cord) or cerebral lesion, m 
progressive muscular atrophy. 

Clinical Findings. The patient finds that his upper arm and shoiJder 
are weak. Thus there is difficulty in elevating the arm above the leve 
of the horizontal, and in pushing with the arm. 

On Examinaiion : When the arm is by the side the scapula on t e 
affected side is higher than the other one, and the inferior angle is nearer 
the spine. If the patient is asked to hold his arms out in front ^ him 
and the back is inspected, there is prominence of the medial border o 
the scapula (winging of the scapula) on the affected side. 


The Circumflex Humeral Nerve 

Anatomy. The circumflex humeral ner\’e arises from the postenor 
cord of the brachial plexus from the C. 5 and C. 6 nerves. It 
behind the axillary artery, and winds round the surgical neck of the 
humerus to supply the deltoid and teres minor muscles. It also gives a 
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branch to the shoulder joint, and a cutaneous nerve to the sldn of the 
upper and outer half of the arm. 

Etiology of Lesions. The circumflex humeral ner^'C may be affected 
by : 1. Trauma, in dislocation or fracture of the shoulder or by the 
pressure of a crutch. 2. Arthritis and bursitis of the shoulder. 8. Neuri- 
tis, in fibrositis, diabetes mcUitus or exposure to cold. 

Clinical Findings. The patient complains of pain in the region of 
the shoulder and the outer and upper part of the arm. He may also 
experience difficulty in raising the arm or rotating it outwards. 

On Examination : Flattening of the shoulder may be seen, owing to 
wasting of the deltoid. There is some blunting of sensation over the 
upper and lateral part of the arm. The pain may encircle the upper part 
of the arm like a hot wire, completely preventing sleep, and it is ahrays 
worse when the patient is in bed. In long-standing cases adhesions 
may form in the shoulder joint. 

The Radial Nerve 

Anatomy. Tlic radial ncr\’c is formed from the posterior divisions 
of C. B, C. 0, C, 7, C. 8 and Th. 1 nerve roots. 

At first the nerve lies bdiind the axillary artery, and in the upper 
third of the arm it posses behind the brachial artety on the medial side 
of the arm. In the middle third of the arm it passes bcliind the humerus, 
and reaches the lateral side of the humerus in the lower tliird of the arm, 
entering the forearm by passing in front of the lateral cpicondyle of 
the humerus. It then gives off the posterior interosseous ner\*e. The 
radial nerve supplies the triceps, anconeus, brachioradialis, extensor 
carpi radialis longus and tlic brachtalis muscles. The cutaneous branches 
include the posterior cutaneous ond the lower lateral cutaneous nerves 
of the arm and the posterior cutnncoiis ncn’c of tlic forearm. It also 
supplies the skin over the back of Uic 'ivrist, the lateral side and back 
of the hand, tlic back of the thumb and the lateral side of the index 
finger and the adjoining sides of the index and middle fingers and of the 
middle and ring fingers. 

The Posterior Interosseoiis Nerve, This runs round the lateral side 
of the radius to reach the back of Uic forearm, and travelling deep to llie 
extensor tendons ends on the back of tlie carpus. It supplies the 
following mascics: Tlic extensor carpi radialis brevis, supinator, exten- 
sor digitomm, extensor digiU minimi, extensor carpi ulnaris, abductor 
pollicis longus, extensor pollicis longus, extensor pollicis brevis and llie 
extensor indicis. 
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Treatment The forearm and hand should be supported on 
splint, with the wrist and fingers sUghtiy extended. 


The Ulnar Nerve 

Anatomy The ulnar nerve is formed from the C. 8 and Th. 1 
nerve roots^from the medial cord of the brachial plexus. It ^ 

™ua between the axiUary artery and vein. f “ 

of the arm it Ues in front of the triceps muscle medml ‘he brncma 
artery. At the elbow it is placed between the medml opi^dy 
the humerus and the olecranon. In the fore^ l es 
flexor carpi ulnaris and flexor digitorum profundi^ muscles and p^m^ 
in front of the flexor retinaculum into the palm of the baud it -hvid^ 
a superficial and deep branch. There are no branches m the upper 
In the forearm the following branches arise : Muscular, to the 
carpi ulnaris, and medial half of the flexor digitorum profundus m^cies. 
Cutaneous : (a) Palmar, to the palm of the hand and 
eminence i (6) Dorsal, to the back of the wrist and hand, the roema 
side of the little finger and the adjacent sides of the little and g 
fingers. The superficial terminal branch supplies the paimans r 
and the skin of the palmar surface of the medial side of the little ng 
and the adjacent sides of the little and ring fingers. The deep crOT 
branch is distributed to the following mxiscles : The flp^or b^e^^ _ P 
minimi, the abductor digiti minimi, the opponens digiti mmimi, 
interossei, the third and fourth lumbricals, the adductor polhcis, ana 
flexor poUIcis brevis. , , - . 

Etiology of Lesions. The ulnar nerve may be affec^ y • 
1, Trauma, sucb as a wound or injury of the arm or elbow. 2. Neuri » 
due to cold or to leprosy. , 

Clinical Findings. If the lesion is situated near the elbow 
patient notices weakness in flexing the wrist. . . 

On Examination : There may be radial deviation and extension 
the wrist joint, the fingers are extended at the metacarpo-pbalangea 
joints, but flexed at the interphalangeal joints, especially the two 
fingers. There is inability to adduct the thumb and the patient cann 
separate the fingers. With a lesion at the wrist a claw hand deve op^ 
there is wasting of the hypotbenar eminence and of the spaces^ be 
the metacarpal bones. There b ako loss of sensation over the inner 
and a half fingers. . j 

Treatment. The arm should be rested, and the forearm and 
supported in a splint. 


The Median Nerve . 

Anatomy. The median nerve b formed from the lateral 
cords of the brachial plexus, from the C. 5, C. C, C. 7, C. 8 and 

ncr%'e roots. , irtteral 

The median nerve passes down the front of the arm on tne 
side of the brachial artery, and in the lower third of the arm . ^ 

front of the artery to its medial ride. It reaches the forearm middle 
two heads of the pronator teres muscle. It runs down the 
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of the forearm deep to the superficial muscles and enters the palm on 
the lateral side of the flexor tendons of the fingers. There are no 
branches in the arm. In the forearm it gives off the anterior interosseous 
and the palmar cutaneous branches. The anterior interosseous nerve 
gives branches to the flexor poMicis longus, and the lateral half of the 
flexor di^torum profundus and the pronator quadratus muscles. The 
palmar cutaneous brancli supplies the skin of the palm. The median 
nerve in the hand supplies the following muscles : The abductor and 
opponens pollicis, the superficial head of the flexor pollicis brevis and 
the two lateral lumbricals. The cutaneous branches arc distributed to 
both sides of the thumb, the lateral side of the index finger, and the 
adjacent sides of the second and third, and third and fourth fingers. 

Etiology of Lesions. The median nerve may be affected by: 
1. Trauma, such as a wound in the arm or forearm. 2. Pressure, as by 
contractions of the two heads of the pronator teres in playing tennis 
(*‘ tennis elbow ”), or continued use of the arm, as in dentistry’. 8. The 
median ncn’c may be compressed in the carpal tunnel (See below.) 

CUidcal Findings, If the lesion occurs above the elbow, there is 
weakness in pronating the forearm and in flexing the wrist and the 
interphalangeal joints. The thumb also cannot be abducted. The 
band is deviated to the ulnar side. When the lesion is located at the 
wrist there is wasting of the thenar eminence and inability to abduct the 
thumb. Loss of sensation in both lesions is found over the thumb and 
the two and a half outer fingers. The patient often complains of severe 
burning pain (causalgta) in the band when the nerve is incompletely 
divided. Trophic changes appear in the hand, redness, sweating, a 
glossy skin, oveiigrowth and curving of the nails, wasting of the finger 
pads, swelling of the joints and fragility of bones. 

Treatment. The arm should be rested in a sling and the thumb 
muscles prevented from stretching by nn adequate splint. Procaine 
block of tlic sympathetic, or sympathectomy’ may be required for 
cnusnlgia. 
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The Musculocutaneous Nerve 

of the brachial pleOTS, from th..^ between the 

The musculocutaneous It supplies branches to thKe 

'“”EStagroT«ThrnX:taay be iniured by trauma or 
involved in a neuritis. j*fR«..ifv 5n flexins the forcann, 

Cervical Spondylosis 

Defirution. A condition characterised by "loll 

the cers-ical inters-crtchral discs arrd (Srompresaion. 

radicuUtis and at times by cervrcal spmal ™f^^“j'“J^^3„dylosis 
EUology. The cause IS unknown. I" “““ ‘^“]^Jsed at the 

toUows trauma to the neck which ^'“eaus^ usually by 

time. It may be due to whiplash mjuiy to • . ,, ^ under 

a^ eollision from behind, or it may follow a strain of the neca 

an aniesthetio due to faulty position. „„_r,Tession of the cervical 

Pathology. The most important lesion is joots ate 

nerves in the intervertebral foramina. Les ofte niedulla (cord) 

compressed before they enter the fotamma, o P , jution and 
is compressed. The pathological changes ■“‘= 1 “'^?,'?“ d shorten 

narrowing, which limit ilexion and .pension of ‘h=^P‘ ubove 

the spine. The intervertebral m^pmVrude 

downwards and the nerve roots may be kmked. 1“"“= the 

or it may rupture. Pressure may thus occur on the nOT^ 
foramen, on the spinal nc^c root or ra obliterating 

Osteophytes may form on the neuTO-central joints p ^ spinal 

the intervertebral foramina, or intraspmally cori^^ing 
medulla (cord), or on the anterior surface of the bouj 01 
impinging on the cesophagus. Finally, llbrotic change J 
the nerr-e roots and radicular nerves. In ?f^„,.„iolisthcsis. 

become fused, in others they are unduly mobne, wrth s^ J .3 

Clinical Findings. A disc may rupture suddenly racing 

in the neck, with limitation of shoulder, arm, 

insidious with nerre root rpraptoms. Pam ^ates to ^ jo the 

hand, digits, and may be felt in the upp« may go into 

upper p^ of the front of the chest. The ™ fd' ^fbfneck, 

spasm on one side. In some cases pain radiates to th sympta™' 

to the teeth, or to the cars. Parasthesia is nurabnttS 

burning or tingling sensations “ ‘I*' side of the arm 
and difficulty in pickmg up s^U objrets. ^ ofostcophytm 

and hand is more often affected ton the eoroplain of 

on the ersophagus may cause dysphagm. Some pa 



462 


the neevovs system 


The Lumbosacral Plexus and its Branches 
Anatomy. The lumbosaeral plmnis is formed from the antoor 
primary di4ions of the 1st to 5th lumbar and 1st to 4th sacral nerv . 

The Femoral Nerve 

Anatomy. The femoral nerve is derived from the dorsrd branch^ of 
the ^tXiiof the L. 2. L. 3 and L. 4 nerves. It supphes mus^ 
Sanches to the iliaeus, peetineus, sartorius and 
museles. The sensory branches are the ™SS“tte 

neons nerves passing to the anterior and medial side of the tlngh. and 
saphenous nerve supplying the medial side of the leg foo . 

Etiology of Lesions. The femora! nerve may be affected by . • 
ma, in fracture of the pelvis or femur, or by woii^s >" ' 

Pressure, due to a prolapsed intervertebral disc between h. 3 ' / 

to a psoas abscess, a tumour of the pelvis, enlaiged mgimal IjmP 
nodes, or an aneurysm of the iliac artery. 8 . Arthritis of the p 
hip. 4. NeuritU due to diabetes mellitus. 5. Neuralgia nssocintco 

with chronic constipation. rise 

Clinical Findings. An organic lesion of the femoral ne^e ^es ro 
to weakness of the thigh, the paHent complaining that his knee lew 

On Examination; There is weakness and wasting of the 
of the knee and slighUy of the hip Bekors. The sHec^ , , 1,5 

flaccid. Tenderness may be found on pressure on the meial side oi t 
thigh. The knee-jerk is diminished or absent, and to 
femoris muscle may show a reaction of degeneration. 
an^thesia or parresthesla over to medial side of the thigh or leg. 
crural neuralgia there is pain on the medial side of the thig or eg 
the medial side of the foot. In all cases a rectal examinaUon o 

made to exclude a growth, together with an X-ray exam i n ation o 
pelvis and spine. - 

Prognosis and Treatment These vary with the cause, , 

due to neuritis the treatment consists in rest and light massage. 
may be given to the knee by an clastic band passing down the 
the thigh and attached above to a belt on the thigh and 
garter around the calf. 


The Obturator Nerve 

Anatomy. The obturator nerve is derived from ventral ^ 

of the ventral rami of L. 2, L. 8 and L. 4 nerves. The ^ 

supplies the adductors of the thigh, and the skin oyer the m 
of the lower two-thirds of the thigh. The posterior . . 1,5 

obturator extemus miwcle (an external rotator of the Ihig ) 
knee-joint. , . _ jMTinp 

EUologyof Lesions. The nerve may be injured in ^ 

Ubour. or by the pressure of a pelvic tumour or an obturator ne • ^ 
Clinical Findings. In obturator neuralgia tb«e is over 

medhd side of ^gh. IVhcn to nerve is dcfluilcly mjured by pr« 
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sure there Is weakness of the thigh adductors, as shown by dilRcuIty in 
crossing the leg, and weakness in external rotation of the hip may also 
be detected. There may be blunting of sensation over the lower part 
of the side of the thigh. 

Treatment This varies with the cause. 

The Lateral Cutaneous Nerve 

Anatomy. The lateral cutaneous nerve is derived from the dorsal 
branches of the ventral rami of L. 2 and L. 8 nerves. It enters the tliigh 
close to the anterior superior iliac spine, beneath the inguinal (Poupart’s) 
ligament. It is a sensory nerve which supplies the skin on the lateral 
side of the thigli and below the great trochanter of the femur. 

Etiology of Lesions. Lesions may be due to trauma, to pressure hi 
pregnancy, to neuritis, or to local fibrositls in tlic tunnel of the fascia lata. 

Clinical Findings. Neuritis of the lateral cutaneous nerve is known 
as meralgia parxcstheiiea. It is generally caused by tension of the over- 
lying fascia. It usually alTects obese, middle-aged men but it may 
occur during pregnancy. It begins with a sense of numbness over the 
antcrO'Iateral aspect of one thigh. Later there is burning, tingling and 
pain, worse on standing or walking. A tender spot may be found at the 
lotcral end of the inguinal ligament, where the nerve enters the thigh. 

Treatment. In some coses it is advisable to excise the nerve to 
relieve pain. 



the nervous system 

the lateral side of the back t g. muscular branches to the 

toes. The laleral plantar nerve, 'tos s“PP‘'“ the 

^^^"ottiVh^piruS^ 

mSuUa (cord), by a spinal tumour or if ^7bv a tamour, 

In the pelvis it may be involved m a fractured pelrns, or by 

or the pregnant uterus. At the scatie notch or m ‘f .*f 

injured by a wound or involved by inflammation of its 

common peroneal (lateral popliteal) nerve I ?”^pUteaf) 

be aileeted in lead neuritis and in leprosy. The tibial (media p P 

nerve is rarely affected. These result in 

Clinical Findings. Lesions tn the petms or thigh . These 
paralysis of the hamstrings and all the miBcte belmv *e taee. I 
is inability to fleit the knee and the foot is dropped. The patient ran 
neither stand on his heel nor on his toes, but he can usually , ,^5 

is loss of the ankle-jerk, and anicsthesia is found over the foot _ 

lower two-thirds of the calf. lesions 0/ the "^be 

The foot is dropped and inverted ; the toes are flexed . „„ 

extended. The patient can stand on his toes. There is anESth 
the lateral half of the front of the leg and on the dorsum of 
adjacent sides of the toes. lesions 0/ the tibial nerve : The P 
cannot extend his foot and cannot flex the toes. He cannot stanu 
his toes. There is anicsthesia on the lower third of the laterm a P 
tenor part of the leg, and the sole of the foot and plantar surface 
toes. Later, contracture may occur causing a claw foot. 

Sdatica 

Definition. Three conditions are commonly included in 
sciatica. 1 . Interstitial neuriUs of the sciatic nerve. 2 . gjon 

sciatica in which the nerve is involved by compression or by e 
of an inflammatory process. 8. Pain referred along the scia i 
which itself is not involved in any pathological process. ^ -,-„ritis 
Etiology. Some authorities deny the existence of scia j.x-qjJ 
but interstitial nexiriUs may be due to some^ toxi-infectiye j-jjg 
such as focal sepsis, rheumatism, alcoholism, fading 

etc. Symptomatic sciatica is commonly due to fibrositis P . 
from adjacent muscles and fascic to involve the sheath o e . 

nerve. Other causes Include spinal medulla (cord) tumour, traum , . 

caries, spondylitis, meningitis, fractured ^ osteo- 

vertebral disc, a pelvic tumour, etc. It does not follow 
arthritis of the spine, as revealed by X*ray exammation, is 
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the cause of sciatica in an individual case. Pain may be referred 
reflexly along a healthy sciatic nerve from osteoarthritis of the hip, 
sacro-iliac strain, etc. Predisposing causes: 1. Age: Usually over 
20 years. 2. Sex: Jfnles predominate. 8. Strain of the muscles of the 
back. 4. Chill, as by sitting on vret grass. 

Clinical Findings. .In the type ^hich is secondary to fibrositis 
of the lumbar and gluteal muscles, the onset is usually insidious. The 
patient is an adult who gives a htstor}' of straining Iiis back, as by 
digging or by lifting. Pain and stiffness arc felt across the small of the 
back. The patient may pay no attention to it and strain his back still 
further. Indications that the inflammatiDn has spread to the sheath 
of the sciatic nen’e arc afforded later, perhaps after 1 or 2 months. 
Tlicrc is a sensation of numbness or tingling, often felt in the heel when 
the foot is first put to the ground after resting. This may quickly pass 
off and recur from time to time. Further, on sitting a sensation of 
numbness may be felt in the back of the thigh or in the leg, as if the leg 
has “ gone to sleep.” Later, pain may be experienced cither in the back 
of the thigh or in the leg. This may also be transient and not give rise 
to any anxiety. If the disease progresses the pain becomes more acute 
and more persistent. The patient finds tlmt he cannot sit on any 
ordinarj’ chair with comfort, the weight is put on tljc sound side and a 
soft cushion is welcomed. On lying he is usually free from pain, but 
twitching or cramps may occur in the calf muscles and disturb sleep. 
Later, the pain may be more acute and disturb sleep. Tlie patient then 
usually prefers to lie on his back, with the hip and knee llcxed and the 
ankle plantar-ficxed. It is very difiicult for him to turn over on his 
face ou*ing to pain. If he lies on his side, it is usually on the affected 
side, because lying on llic sound side causes a drag in the gluteal region 
on the affected side. Walking now becomes difficult, the hip and knee 
are kept sliglilly flexed and tlie liccl is not put to the ground. The 
pain in sciatica can be vciy acute, of a dccp*scalcd burning and boring 
nature, causing considerable exhaustion. 

On Examination : In a developed case deflnite signs arc present. 
Spinal motor system : Tlie affected leg. (a) Power : This is usually 
normal, but some weakness of the knee flexors or leg muscles may 
develop later. (6) Tone: There is flaccidity of the affected muscles, 
(c) Wasting : Tills is often present in Oie calf and thigh, and the gluteal 
fold is mudi dimmishe<l. (d) Contractions: Fasciculalion and cramp 
may occur In the calf muscles. 
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ia’every c^= of ^ 

A turoma of the ilium may be obvious on citemal examination of th 
back. An X-my examination should always be ™de of ^ 

pdris, includm J the hip joint, as in this way ^hntis 
me urine should also always be tested for glucose. Hilnteml so^i 
is very suggesUve of a pelvie tumour, but it may oOTr in diaW 
or inlbrositic sciatica. In some eases fibiositic sciatica has an acut 

Differential Diagnosis. Some authorities consider that a 
of sciatica, as described above, is due to a prolapsed di^ but m in 
latter the pain is usually more acute at the onset and the . 

as if it is broken across. In arthritis of the hip there is some hmit^on 
of movement of the joint and the X-ray findings are usually diagnostic. 
Prolapse of an intervertebral disc is considered on p. 467. 

Course and Complications. Sciatica usually pursues a 
course lasting several months or 1 or 2 years, but the ultimate 
is to recover}'. Hecurrences undoubte^y occur in the same le^ 
a severe attack the sciatic nerve remains a weak spot in the bod^^a 
any violent strain may provoke another attack.^ Permanent in 
wasting and diminution of the ankle-jerk are liable to remain, 
course in pressure sciatica is progressive unless the wuse U 
Prognosis. The outlook is usually good in sdatica, but 
sciatica the prognosis b generally unfavourable, unless it is due 
simple tumour, which can be removed. 

Treatment The sooner the patient takes to hb bed 
fibrositic sciatica will be cured. Constipation must be adet^ 
treated. The teeth should be X-rayed, and if any apical infM lo 
present it should be treated. The blood Wassennann reaction s o ^ 
determined, and if positive a course of anti-sypbflitic treatmen s 
be given. If dbbetes mellitus is found, it will be necessary to 
insulin and a correct diet Local treatment consbts in the ^p *ca 
of heat to the leg, either by hot bottles, or by 
tender “ fibrositic ” nodules are found in the gluteal impdes they s 
be injected with 20 to 40 ml. of 1% procaine. The injection 
repeated next day and again after a day’s interval, and in 
the sciatic pain is quickly relieved. No violent massage or 
stretching should be employed, as thb only does harm and 

thesciatica. Ifthepainisseveretheaff’ect^limbshouldbeii^o rtab. 

in plaster. Analgesics such as aspirin 10 to 15 gr. (0-6 to 1 ° 

codein. co. nocte will usually secure sleep. High sciatica piay -ntgc- 

by epidural injections if other measures fml. These consist m 
tion through the sacro-coccygeal foramen of 20 mb of 1% P . ^ 
solution and CO ml. of normal saline. The patient should he o 
a day or so after the injection. 



CUAPTElt V 

THE URINARY SYSTEM 

Introauctory. ainical examination in diseases of rtc 

implies tomorethananexaminationoftheimne. ^eM 

system, the blood and the tissue Ilmds 

excretorysystera. Monnation may be required on the foUo™g^ 

The urine: The colour, reaction, and odour. The amount a ^ j 
gravity, by day and night. The consistency f"^,bu- 

eiaiafaoiiim ; Proteins, albumin, globulin, P'? 

mose, and hiemoglobin derivatives, such as methicmoglobm and ^ 
phyrin. Bile salts and pigment. Reducing substancM. such ^ ’ 

lactose, pentose, creatinin, uric acid, and homogcntisic ocid. c • 

Microscopical examinaiion : Blood ceUs (red and Trbite), pus wUs. re^i 
or vesical epithelium, casts, crystals, phosphates, ^ic acid, u» • 
oxalates, cystine, leucine and tyrosine. In^ acid xmne the ° . 

crystalline substances may be found : Uric acid, sodium urate, PP.. 
acid, calcium oxalate, cj’stine, xanthine, leucine and tyrosine, lo 
urine crystals include calcium phosphate (stellar phosphate), 
nium magnesium phosphate, ammonium urate, 
and cholesterin. Bacteria, such as the E. coU, the il/yc 
tuberculosis, staphylococci and streptococci. Ova, such as ^ 

Bilharzia. The blood: Chemical examination; Total protem, mbu^ 
and globulin, urea, non-protein nitrogen, cholesterol, and ^luon • 
Blood counts. -Wassermana reacUon. The cardio’vascular ^jslem. 
size of the heart; valvular or myocardial lesions; the condition oi 
aorta and peripheral vessels; the blood pressure and ophthalmoscop 
examination. 


Abnormalities of the Urine 

Amount. The amount of urine passed in the 24 hours by an a 
averages 50 fl. oz. (1-5 litre)— 37 fl. oz. {1-1 Utre) by day and 18 B. oz. 
(0-4 litre) by night. This volume may be increased or decreased. 

Polyuria. This is a symptom of many conditions, such as : 
ness, cold, over-drinking, diuretics, such as tea, beer, etc., ^ ^ 
such as diabetes insipidus, diabetes mellitus, chronic nephritis, 
hyperpiesis. . ^ 

Oliguria anit Anuria. Oliguria may be due to various cans , 
as ; Scanty intake of fluids, exercise, sweating, hysteria, acute nep ' 
and fevers. Anuria may result from ; 1. Suppression, no unne o 
formed. This may be due to the acute or the termiml 
severe shock and collapse as in coronary thrombosis or cholem. _ ^ 
also result from shock due to operations or hannorrhage, or e 
mismatched blood transfusion, passing a cathe^, a soap-mau 
abortion or mercury poisoning. 2. Obstruction. This may 
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stricture, an enlarged prostate, carcinoma of the bladder blocking the 
orifices of the ureters, calculi in both ureters, a calculus obstrucb'ng one 
ureter, the other kidney ImWng been removed, or removal of the sole 
functioning kidney. 

Spedfic Gravity, Normally this varies by day and night, being by 
day r018 and by night 1*026. The specific gravity of a single specimen 
is valueless as a clinical guide, at least a 12 hours* specimen is required. 

Colour and Consistency. Tlie colour may be pale in a low specific 
gravity urine, as in chronic nephritis, or in a high specific gravity urine, 
as in diabetes mcUitus. The urine may be turbid or show a deposit, 
due to ; Urates, phosphates, mucin, pus, and organisms. Various 
colours may be not^, such as : Brown, due to bile or to urates ; red, 
owing to blood or its derivatives or to PjTidium when the urine is acid. 

Some individuals have an idiosyncrasy towards beetroot, and pass red 
urine 4 to 0 hours after taking it. The urine is clear, turns yellow with 
alkali, and red again with hydrochloric acid. No absorption band is seen 
spectroscopically. The freecs may be red or purple, and there may be 
diarrhoea. 

The urine may be briglit yellow, due to riboflavin ; black, due to 
melanin, carbolic acid, and alkapton ; wliitc, from chyle ; green, from 
bile, methylene blue, and carbolic acid ; pink, from a deposit of urates ; 
blue, due to methylene blue ; orange, from excess of urobilin, santonin 
or rimbarb. The urine may also be green (vcrdoglobinuria) in patients 
sufTcring from burns who arc threatened with Pstudomonos septUeama. 
The urine may lie froUiy, due to gas. 
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normal. The cause ot the condition is not to™. the paUent 
usually grows out ot it, although it may last “ f 
the cies until the age ot 30. It has been sugpted that it tone 
lordS. It does not lead to subsequent renal disease. Administotion 
otealcium lactate 10 to 15 gr. (0-6 to 1 G._), or ot 
00 gr. (4 G.) t.d.s. may cause the protemuna to disappear tem^^y. 
Tiolent exercise, such as rowing a course, leads to a tempor^ p 
uria in the majority ot adult athletes. Postural 

occur atter intecHons, such as scarlet tever, no protemuna being passed as 
long as the patient remains in be<L ^ ^ 

Organic Proteinuria. Renal causes: Nephritis, nephrosis, p 
congesUon (cardiac kidney), infarction, tuberculosis, polycystic dis^^ 

malignanttumours, amyloid degeneration, papilloma of the rena pel » 

pyeUtis, and calculus. Ureteric causes: A stone. Vesteal causes.^ 
Cystitis, new growths, calculus, and tuberculosis. Urethral causes . 
Urethritis and prostatitis. ^ . 

Febrile proteinuria may occur in any condition in whicn in 
moderately high pyrexia, and is probably a manifestation of the tox«nuc 
kidney (see p. 488). 


Albumosuria 

This may appear during the resolution period of lobar pneumonia, 
in acute massive necrosis of the liver, during the puerperium, or m 
chronic suppuration. Bence Jones protein is associated with m ip 
myelomata. 


Pbosphaturla 

The urine is alkaline. The phosphates may only be seen on boiling, 
or they constitute a whitish opadty, often noticed at the end of mictun- 
tion, and mistaken by the male patient for semen. In such instancy 
depression, neurasthenia, or wasting may be noted- The condition u 
often associated with cystitis, due to a staphylococcus infection, or i 
may result from overdosage with alkalis in the treatment of pep 
ulcer, or from a vegetable diet. A specimen removed under asep c 
conditions should be examined microscopically and the presence o 
crystals and orgamsms determined. . 

Treatment. This consists in giving acid sodium phosphate m 
sufficient to keep the urine add ; as much as 60 gr. (4 G.) t.d.s. Pf J . 
required. Sulphonamides or antibiotics, according to the sensitivity o 
the organism, may also be given. A diet pror in calcium-contaming 
substances is recommended, milk and eggs being avoided. 


Oxaluria 

This is detected on microscopical ex amin ation of the mine. It 
usually of no dinical sigmficance, but in some instances it is assoaa 
with recurrent hjematuria or with pain suggesting ^av 

spinal disease. Colonic flatulence due to carbohydrate indigestion 
be the chief symptom. . , 

Treatment Diet : Strawberries, rhubarb, tomatoes, oeenwt. 
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spinach, cabbage, radishes, cauUflower, Brussels sprouts, eggs and milk, 
should be avoided as they arc rich in oxalates and lime. TThe follow'ing 
substances which contain magnesium salts may be taken : Potatoes, 
bread, meat, apples and peas. The diet should be ricli in protein and 
excess of carbohydrate should be avoided, especially root vegetables and 
porridge. Acid sod. phosph. SO to CO gr. (2 to 4 G.) t.d.s. and mag. sulph. 
60 to 120 gr. (4 to 8 G.) should be given in the morning. Hard water 
should not be drunk. 

Glycosuria 

The following substances which reduce Fchling's solution may be 
found in the urine t Glucose, lactose, pentose, homogcntisic acid, 
urates, and creatinin, Benedict's solution is only reduced by glucose, 
Iffivulosc, lactose, pentose and homogcntisic acid. Glucose is of the 
greatest clinical importance and is considered under diabetes mcllitus. 

Acetonuria 

This is met with in acidosis, associated with diabetes mclHtus, 
Von Gierke’s disease, prolonged vomiting and starvation. 

Indlcanuria 

This can only be detected by chemical tests ; an excess is indicative 
of intestinal stasis. 

Hmmaturia 

DcHniUon. The presence of red blood cells in the urine. 

Etiology. The causes are very numerous, and may be thus sub- 
divided: 1. /lenaJ cautef / Nephritis, infarction, tuberculosis, calculus, 
crystals such as oxalates or the acetyl derivatives of stilphonnmidcs, 
turpentine, cantharidcs, carbolic acid, congestion, movable kidney, 
pyelitis, injurj*, papilloma, neoplasms, polyarteritis nodosa, and 
polycj'stic disease. 2. Urrtme causes r Calculus. 0. Ven'eal rausrs .• 
Calculus, papilloma, carcinoma, tuberculosis, bilharxlasis, acute c^’stitis, 
arteriosclerosis, and varicose veins. 4 . l/rrtAral causes : Trauma, 
urethritis, ulcerating growths, and caruncle. 6. Protlalic coi/ses ; 
Enlargement and growths. 6. Pre-rmcl causes : I>ukicmia, purpura, 
scurw, hemophilia, a low plasma proUjrombin content, malignant 
varieties of small-pox, and scarlet fever. 

Clinical Findings. Tlie colour of the urine S'nries with the amount 
of blood present ; it may be almost black, or present a smoky appear- 
aner, or show n dark ring on top. In other cases it is faintly tinged. 
\Mlli small amounts of blood there are no nakeel-eye clianges, but the 
presence of blood cells Is detected micToscoplcaJIy. If the blootl U 
Intimately mixed with Ujc urine on passing, It h probably derived from 
ll»e kidneys; if it appears only at the beginning of mielurition it 
probably comes from the urethra, and if it Is noUeetl at the eml of 
micturition t!>e source may be In the bladder. A case of lurmaturia 
may be inrcatigaled on the follosring lines : Genera! examination of 
the patient for fever*, purpura and scurry. Examination of the heart 
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and arteries in cases of nephritis. Exnmination of to urine : itoount, 
casts cn-stals, cells, organisms, and ova. This wUl X 

infmmSon as to nephritis, oxaluria. pj-un^ th^bh^d • 

Tulosis pyelitis, cystitis, and bilhaiaiasis. Exammation of the biMd • 
Blood comt, blood culture, Wassermann ’’^e^ tets 

concentration, blood urea and non-protem nitogen ^esc^sB 
will be of help in Icukiemia, septicaemia, syphilis, and 

nephrosclerosis. X-ray examination for stone in the fad y^ et^^, 

or*^bladder. Cystoscopy and catheterisation of the ur . 
pyelography. This will show whether to blood is “"ung 
Madder or from one or both ureters. Blood coming from ^toy 
may mean a very early stage of chronic nephrosclerosis « 
at to apex of a pyramid, in addition to other causes sue . 

culosis, tumours, Mlculi, etc. Pyelography is of value in « 

the presence of a tumour deforming the pelvis of the kidney o • 

or a hydronephrosis. Despite all these investigations in some case 
cause of bleeding cannot be determined, and such cases are ^ o 
“ renal epistaxis ” or the essential hamaturia of Gull. Certam o 
cases are due to local purpuric lesions in the kidney or renal . 

Treatment. This is considered imder the various ca 
conditions. 

Hsmoglohlnuria 

Definition. The presence of blood pigments, especially methsmo* 
olobin in the urine. , . .,.,«Uesi8 

Etiology. Hiemoglobinuria results from intravascular ' 

This may be due to: 1. Chemical substances, such as P®, 
chlorate, arsine, muscarine, sulphonamide, quinine and mep , 
(Myanesin). 2. Infective agents, such as cause syphilis, mal^a toia 
water fever), yellow fever, and gas gangrene due to the^ C os '** 
vcelchii. 8 . 5Iis-matched blood transfusions. 4. Fabism, idiosyn > 
to the broad bean {vidafaba), due to deficiency of an ^ ^,5 _ 

G-phosphate dehydrogenase, concerned in red cell glucose me a _ 
In patients with this genetic abnormality aspirin, phenace in, P 
quine, etc. may produce hjcmolysis. 5. Pregnancy and the puerp ^ 
6 . Extensive bums. 7. Lederer’s an®mia. The cause of this is un 
8 . Spider bites. A case has been recorded in America resulting^ rom ^ 
bite of a large brown spider. 9. Paroxj’smal hffimoglohmi^o r 
from (a) exposure to cold. It may occur in viral pneumonia due ° ^ 

agglutinins in the blood, and also after mumps. (&) muscular ex 
or standing in a position of lordosis, (c) hamolytic ansmia pro u 
nocturnal h«emoglobinuria (the Jlarchiafava-SIicheli^ syndromcj, 
paralytic hseraoglobinuria, or panwqrsmal myoglobinuria. j-nme 

The primary abnormality in the Marchiafava-Micheli ^ 

lies in the red corpuscles, as shown by the acid serum test of ® \ . 
certain number of the patient’s red cells are h^molysed when p 
fresh untreated serum obtained cither from the patient or from j 

individual. Acid or carbon dioxide is added to the semm to 

Se Ilkahnity resulting from loss of CO, when the serum is exposed 
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air. Normal corpuscles are not bamrolyscd by the patient’s serum. It is 
an acquired disease. 

Jlyoglobinuria is a rare disease in man, characterised by muscular 
atrophy and recurrent attachs of myoglobinuria. It is also met \dth 
in the crush syndrome. It occurs conimonly in horses •which are taken 
out to work after a rest. Myohaimoglobin derived from the muscles 
appears in the mine. 

Spectroscopic examination of the urine reveals the presence and 
nature of the pigment. In paroxysmal hsemoglobinuria the patient is 
often a child or young adult sufTering from congenital sj-philis. The 
attack is excited by cold and may be induced by placing the extremities 
in cold water (Rosenbach test). Tlicrc is a hxmolysin circulating in 
the blood, which at low temperatures attaches itself to the red cells 
and causes their Ij'sis. This is the basis of the Donath-Landsteiner 
reaction. Granular casts may be found in the urine in exercise 
hajmoglobinuria. 

Treatment This varies with the cause. To avoid a mismatched 
blood transfusion adequate care must be taken in blood grouping. Cold 
hemoglobinuria can often be cured by appropriate anti-sypbilltlc 
treatment. In other cases daily intravenous injections of ascorbic 
ocid 800 mg., given for several days, have proved successful. The 
outlook in the nocturnal haunolytic anoanic group is very grave. 
Repeated small blood transfusions should be given, and in no case 
should splenectomy be performed. Exercise or march lucmoglobinuria 
is a condition in which lucmoglobinuria appears after exercise in the 
erect position. It may be due to traumatic damage to red cells in the 
soles of the feet, and “ Sorbo-rubber insoles ” in the shoes may prevent 
its occurrence. It usually disappears without special treatment. 
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porphyria. The urine may be of normal colour when passed, darken- 
T on standing to a brown or red shade (port-wine colour). The pigment 
detected spectroscopically. Porphobilinogen, the chromogen precursor 
porphobilin, is detected in the urine by the Ehrlich aldehyde test, 
le red colour produced is distingmshed from that resulting from the 
resence of urobilinogen, as the porphobilinogen is insoluble in chloro- 
irm and ether. 


Pneumaturia 

Gas may be passed with the urine when there is a fistula between 
he bladder and bowel, or an urethral fistula. Occasionally it is due to 
he presence of gas-forming organisms in the bladder. 

Pyuria 

Definition. Pus in the urine. 

Etiology. The pus may come from the kidney, as in pyelonephritis, 
pyonephrosis, pyelitis, or renal calculus ; from the ureter owing to the 
presence of a calculus ; from the bladder in cystitis, new growth, a 
calculus, or an adherent and perforated diverticulitis or appendix 
abscess ; and from the urethra in urethritis, or In periurethral suppura- 
tion such as may result from a prostatic abscess. The urine may be 
thick, or the pus may be present only in roicroscopical amounts. The 
best test for pus is the microscopical one of finding pus cells in ^e 
urinary deposit. The treatment is that of the various causative 
conditions. 


Renal Function Tests 

In medical cases, in addition to a general clinical examination, these 
tests are important for three varieties of problems : 

1. Does proteinuria signify nephritis or pennanent renal damage ? 

2. What Is the type and severity of nephritis in any given case ? 

8. In cases of essential hypertension, is there failure of renal 
function ? 

The practitioner will require the following tests : 

Examtruaion of the Drinr. The presence of protein, casts and cells. 
The determination of the relation of proteinuria to posture and exercise. 
The amount of urine passed by day and by night, and the spedfic gravity 
of the day and night specimens. 

Examination of ihe Blood, An increase of urea and non-protein 
nitrogen is associated with scute glomerulonephritis and with malignant 
nephrosclerosis. A considerable increase renders the prognosis more 
nr^vourable, suggesting the danger of ursmia. 

The Excreting and Concentrating Porer of the Kidnet/. This can 
be roughly determined by the urea concentration test and the water 
concentration and elimination tests. 

The Blood Vrea Clearance Teei ( Van Slyke). This shows the volume 
of blood, whose urea content is excreted in one minute’s urine. With 
“ standard clearance ” the normal man eaccretes 1 ml. urine a minute, 
containing the urea content of 64 ml. of blood. The results can be 
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expressed as a percentage figure, e,g., the kidneys are found to be C0% 
efficient. The normal figure is from 70% upwards. 

The Waier Conceniraiion Test, This is performed as follows : The 
patient should have nothing to drink after lunch the day before the test. 
The evening meal should be dry and consist mainly of protein. The 
urine passed during the night is discaided. After emptying the bladder 
at 7 a.m. and discarding the specimen, the urine is collected at 8 a.m., 
9 a.m., and 10 n.m. Normally the specific gravity of at least one 
specimen should be over 1*025. 

The Water Elimination Test, The patient takes no food and no 
fluid after 8 p.m. The bladder is emptied at 7 a.m. and the specimen 
discarded ; 1,250 ml. of water are then taken, and the urine is passed 
and measured at 8 a.m., 0 a.m,, 10 a.m. and 11 a.m. The total of the 
four specimens should normally be over 80% of the fluid taken. The 
specific gravity of one specimen should be at least 1*003. 

The Injection of Dyes and their Excretion. These tests are only 
applicable if there is no blood in the urine, and are cliicfly of value in 
determining the separate function of each kidney, the urine being 
collected by ureteric catheters. 

For practical clinical medicine the most simple and reliable tests arc 
the examination of the urine for volume, specific gravity, protein, casts 
and cells, the blood chemistry, the blood urea clearance, and the urea 
concentration and water concentration and elimination tests. In 
normal cases the urine is more concentrated by night, the volume 
being less and the specific gravity being higher than in the day specimen. 
The urine also contains no protein, but a few hyaline casts and red 
corpuscles arc of no significance. 

The normal blood chemistry figures arc shown on p. xix. 


Percutaneous Renal Biopsy 

In this procedure a small piece of kidney tissue, containing glomeruli 
and adjacent tubules, is removed by a special needle which is introduced 
through the skin and tissues of tlic loin under local anrcsthesia. This 
operation is not devoid of the dangers of renal laceration, uncontrollable 
hnimorrliagc, and the spread of infection, nnd should only be carried 
out by experts in hospital. The portion of kidney removed is examined 
with the electron microscope. 

The chief object of renal biopsy is to enable a correct diagnosis to 
to be made, especially in the nephrotic sj*ndrome and in jicrsistent 
proteinuria. Thus in tlic former, uncomplicated amyloidosis or calci* 
nosis may l>c discovered. The prognosis in nephrosis appears to l>c rc- 
Inletl to the degree of glomerular damage, and this may be shown by 
renal biopsy. It may also enable unsuspected inflammatory renal dis- 
ease to be diagnoscsl nnd the causative organism to be isolate*!. It is of 
value in the diagnosis of systemic lupus erythematosus, subacute bacter- 
ial endocarditis, renal s'cin tliromhosls ftn<i in following the course of 
renal disease, Tlie shite of the “healUiy” kidnej* In unilateral renal 
disease may also be rrsiTnled by renal biopsy. 
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NEPHRITIS AND NEPHROSIS 
(Brights Disease) 

p gfinH tnn. HrJght’s disease includes inflaromatorj’ and degenerative 
changes of the kidneys. Suppurative renal lesions are excluded. 
Varieties. The cause of the various types described is unknown, and 
it is difficult to classifj” them in accord with both clinical and patho- 
logical findings. The following is the classification adopted : — 

Kephrilis 

1. Acute glomerulonephritis. 

2. Focal nephritis. 

3. Acute interstitial nephritis. 

4. Acute pyelonephritis. 

5. Subacute nephritis. 

6. Chronic glomerulonephritis. 

7. The kidney of pregnancy. 

8. Chronic pyelonepl^tis. 

9. Chronic phcoacetin nephropathy. 

Arteriolar Nephrosclerosis 
Nephrosis 

1. The nephrotic syndrome. 

2. Amyloid nephrosis. 

3. Chronic intcrcapillar^' glomerulosclerosis. 


Acute Tubular Necrosis 

* * • 


Ellis, in 1942, proposed the following classification for Bright's 
disease : — 


Nephritis. 


{ T)pe I nephritis, 
t Type 2 nephritis. 


Essential r Benign hypertension, 

hypertension, t Slalignant hypertension. 


{ Acute focal nephritis. 

Toxsemia of pregnancy. 

Mercurial nephr^is. 

Amyloid nephrosis. 

Chronic pydonephritis, 

“ Chronic nephritis ” of lead workers. 


Tj7>e 1 nephritis corresponds with acute glomerulonephritis. This 
has an abrupt onset. Tjpe 2 nephritis has an insidious onset. The 
sjTnptoms persist and recovery is imlikely. Ftlis Includes many cases of 
nephrosis in this group. Cllmcally it appears to correspond with cases 
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described as cbronic nepbritis with cedema or chronic hydremic 
nephritis. The histological changes are said to differ in the two 
groups. 

Acute Glomemlonephritis 
{Type 1 

Definition. Inflammation and degeneration affecting the glomeruli 
and tubules of the kidney. 

Etiology. Acute glomerulonephritis is secondary to infection in 
some site in the body. It is probably not directly due to organisms nor 
to their toxins, but to a substance formed during the immunising 
process to which the kidney is sensitive. The most common cause is the 
hajmolytic streptococcus associated with an upper respiratory tract 
infection, the nephritic symptoms appearing 7 to 21 days after the 
onset of the infection. It may be associated with tonsillitis, dental 
infection, inflammation of cervical lymph nodes, parotitis, and subacute 
bacterial endocarditis. The pneumococcus or streptococcus or strepto- 
coccus viridans may also be the causative organism. It is met with also 
in association with: Acute specific fevers, especially scarlet fever (third 
week) and less frequently measles, small-pox, and diphtheria. It may 
also occur in association with pregnancy and purpura. It rarely follows 
an operation for the removal of septic tonsils, a mastoid operation, or 
antrotomy. Certain chemical substances may produce a condition 
closely resembling acute glomcndoncphrilis. These include mercur>% 
phosphorus, arsenic, cantharidcs, sulphonamidcs, carbon tetrachloride, 
etc. Vredisposing causes: 1. Age: Children and young adults. 2. Sex: 
Males predominate. 8. Exposure to cold nnd alcohol which lower the 
resistance of the kidney. 

Pathology. The Iddncy is normal in size or enlarged, and the 
capsule strips readily. In the early stages tlic kidney may be pale with 
is^tcmic glomeruli, or mottled with the glomeruli seen ns red points, or 
there may be increased vascularity, the cortex being swollen and blood 
readily exuding. Microscopically nil the glomeruli arc swollen and dis- 
tended with shed endothelial cells, blood cells ond thrombi. The tubules 
arc affected after tlie initial glomerular changes, the cells showing 
cloudy swelling, and desquamation may occur. Blood nnd casts may be 
seen in the tubules. It is possible tlint the cutaneous capillaries arc 
affected at the same lime, accounting for the early appearance of the 
oedema. Glomerular lesions arc clmmctcjised by oliguria, proteinuria 
and hrcmaluria ; tubular lesions by pcljairia, the presence of casts nnd 
a low specific gravity urine. 

Clinical Findings. Today acute nephritis is verj’ rarely seen, indeed i 
is the c.xccption to meet with any variety of nephritis in IjospitaL This 
may be due to the effect of sulplwnamidcs or penieflUn in rapidly 
cutting short an attack of tonrillitis. Clinically, the disease bqpns in 
tliree \vuy%, conforming rouglily to three tj-pcs, a lucmorrhagie, an 
exudative, and a toxarmic or hypertensive tj'pe. It may thus l^in 
with haunnturia, micturition often being frequent ami scanty ; with 
oedema ; or with toxicmic sjTnptoms such as sore throat, d)*ipnora. 
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headache, backache, limb o” these symptom 

convulsions (bJTertens^c enejhaW^ to each type. 


convulsions (hypertensive^^ common t«j t«v.. 

are often assoemted. slightly pufty or definitely 

On Examination; '’“V ‘ oje and oedema may he 

swollen about the tacei r'Ln & pad). "Vf 

present in the legs, ove abdominal and thoracic wall may 

Lmum and in the scrotum. The abdon^al ana 

become arfematous and the me g p^^ sometimes observed, 
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often accentuated and a tie-tac rhythm may be note . , riles 
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so. The specific gravity is raised (1-025 to l’“35). T1 e c 
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red and white blood cells are seen, but the urme The 

blood ; Nitrogen retention often occurs during . .j ^ rate of 
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the red cells is raised. The urea concentration elimination 

formed owing to the strain it places on the kidney. The 
test shows low values. , siifficultv, the 

DifferenUal Diagnosis. Tliis usuaUy presents litUe m excluded 
signs and symptoms being characteristic. Focal nep nitrogen 

by the presence of cedema, the hypertension ana - infection, 

retention. In some cases the disease is a reactivation o The 

when cardiac hypertrophy and arteriosclerosis ® , Qjj.standing 

presence of fatty casts in the urine is also suggestive 
disease. Other causes of hematuria must be „ where the 
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idiopathic pulmonary hemosiderosis with hemalmi \ 

Course and Complications. Acute nephritis is m urinary 

disease and about 80% of cases recover ; after a lew ^ ^ ^ o 

output suddenly increases to about 60 to 80 U. oz. t tjiQod pressure 
day, the amount of blood excreted dimmishes, and 
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and plasma cells are seen in the cortex betwee 

''°'cMl^ Findings, It is impossible to diagnose this con 
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life. In some cases there is oliguria ■with slight noteinuria. Usually 
there is no htematuria, no cedema, and no hypertension. 

Acute Pyelonephritis 

Percutaneous kidney biopsy has sho\vn that cer^in cases diagnosed 
as acute pyelitis have gross acute pyelonepliritis involving the renal 
cortex, and probably the medulla. There is not necessarily any protein- 
uria. The condition is especially associated with pregnancy, and ■svhen 
bacilluria is discovered before childbirth it should be treated with 
sulphonamides, which in the majority of cases will prevent the occurrence 
of pyelonephritis. Acute pyelonephritis may also occur in infancy and 
early childhood. 

Subacute Nephritis 

Subacute nephritis may occur as a stage in the course of acute 
glomerulonephritis, the symptoms persisting for more than a few 
months from the onset. In other cases it may be an exacerbation of 
chronic glomerulonephritis. 

Chronic Glomerulonephritis 

Etiology. It is in this variety of nephritis that the greatest difficulty 
arises in classification. For clinical purposes we may recognise the type 
characterised by oedema (nephrotic nephritis), and that in which 
oedema is minimal, but in wliich there is hypertension and renal failure. 
In some patients tlie cedematous phase passes away before death occurs. 


The CEdematous Type 

CUidcal Findings. In the early stages the clinical picture closely 
resembles cither tliat of subacute nephritis or of chronic nephrosis. 
The characteristic features are the presence of oedema, rise of blood 
pressure, and retention of nitrogen in the blood. The urine is either 
normal in amount or slightly diminished. Sp, Gr. 1*020 to 1*02G. 
Protein, 0*5 to 1%. Deposit ; epithelial cells, a few red and white 
blood cells, and some hyaline and granular casts. The urea concentra- 
tion and water elimination tests usually indicate deficient renal function. 
The oedema fluid is rich in protein, over 1%. In the nephrotic type the 
blood cholesterol may be raised and the plasma proteins diminished. 

Difiercnlial Diagnosis. In some coses it is impossible to differentiate 
chronic glomcrulonepluitis from chronic nephrosis. The history of 
previous acute nepliritis, a raised blood pressure, cardiac enlargement, 
retinal changes and the presence of more tlian a few red blood cells in 
the unne arc cliaractcristic of glomerulonephritis. 

Course and Complications. The course is usually slowly progressive. 
Exacerbations, characterised by the presence of blood in the urine may 
occur. The patient may die from renal failure or from intcrcurrcnt 
disease, before a secondarj* contracted kidney develops. Tlie cedema 
nwy increase, owing to the occurrence of nephrotic changes in the 
failure. Complications also include pericarditis, 
uiecrauon of the colon, and bronchopneumonia. 

*U«oyr* nirrtcty* 
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failure of renal function. Complications due to hypertension, such as 
convulsions or cerebral luemorrhage, may occur. 

Prognosis. This is very unfavourable. The patient usually dies 
from urasmia within 2 years of the appearance of retinal clianges, or of a 
marked rise in the blood nitrogen, or death may be due to heart failure. 
Pregnancy affects the condition adversely and should be prevented or 
terminated. 

Treatment. This is as described for nephrosclerosis (sec p. 485). 

The Kidney of Pregnancy 

The kidney of pregnancy must be differentiated from an exacerbation 
of chronic nephritis, which, when present, usually siiows itself during 
the first few months of pregnancy. The kidnej' of pregnancy resembles 
a nephrosis in that the renal changes consist in a degeneration of 
tubular epithelium. The cause is unknown. It is especially liable to 
develop in the second half of pregnancy, and in elderly primiparie. It 
differs clinically from a tj'pical nephrosis in that the blood pressure often 
rises considerably and con^mlsivc atladcs (eclampsia) are liable to occur. 
The renal function tests are usually normal, including the blood urea 
and non-protein nitrogen, and the urea concentration test. 

Treatment. The patient should be admitted to hospital. A moderate 
protein low-salt diet is given. Chlorotluazidc (see p. 243) is sometimes 
helpful os a diuretic- S^atives should be given and if eclampsia dcvcl* 
ops it may be necessary to terminate pregnancy or induce labour. 
Ganglion blocking agents (sec p. 280) must not be used to lower blood 
pressure owing to the risk of causing death of the fcctus. 

Chronic PydonephriUs 

This is the most common renal lesion found at autopsy, hut it is 
difficult to diagnose during life. The symptoms may be recurrent febrile 
attacks with aching in the loin, or of chronic renal failure with hj'pc*’- 
tension. The most important cansc is recurrent bacterial infection whicli 
may be nsjuiptomatic. Tljc disease affects cliicfiy adolescents and young 
adults but it also occurs in infancy and duldhood. Tlic kidnej’ lesions 
arc focal. Tlie urine may or may not contain protein, organisms, or 
white cells in excess. 

Diagnosis is made by (1) Intravenous pyelography. This shows 
narrowing of the renal cortex, a small kidney, and dilatation and club- 
bing deformity of the calyces, rycloncpliritis may be present with a 
normal pyclogmm. (2) Micluraling cystography, llie contrast medium 
is injected through a catheter into the bladder. In many coses a 
uTctcro-Ycsieo! reflux is shown on one or loth sides. (3) Aortography. 
Tliis may show areas of isch«nia in the kidnej-s. (4) Injection of a 
pj-TOgen (Pj-Tcxal) results in n 100% increased ’excretion per hour of 
wliitc cells in the urine if the urin-an* tract is infected. (5) renrutaneous 
biopsy may rliow the tj-picnl rma! lesions if the needle strikes on affected 
**«'♦ Sfj the kidney. 
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Course and Complications. The course is slowly progressive ; a 
cerebral hamaorrhage, uraemia, heart failure, and secondary infeetions 
such as bronchopneumonia arc liable to occur. Terminal pericarditis 
and pleurisy are probably toxic in origin. Acute cedema of the lungs is 
rare, but attaclcs of nocturnal dyspncca {renal asthma) with Cheyne- 
Stokes breathing may occur. Exacerbations of an acute nepliritic type 
may also be noted, with cedema, increase of the protein, and the presence 
or more red cells in the urine. 

Prognosis. This is always very grave, although the patient may live 
for several years. Unfavourable signs ore a blood urea figure of over 
200 mg. per 100 ml, and the presence of hj'pertensivc retinopathy. In 
00% of coses death occurs within 2 years of the diagnosis of the latter. 

Treatment. The general regime consists in regular hours, moderation 
in work, exercise, diet, alcohol, and smoking. The two latter are best 
avoided completely. A mild dry climato during the winter is helpful, 
but if it is not possible to go abroad chills should be avoided. Diet : 
The protein allowed is determined to a certain degree by the blood 
nitrogen figures. The basal requirement is usually 1 G. protein per kg. 
body weight. With a blood urea of about CO mg. per 100 ml. the patient 
can be put on the moderate protein diet (see p. 482). 

Wth a blood nitrogen of over 100 mg. per 100 mb, n low protein 
diet, containing about 85 to 40 G. of protein, and a calorie value of 1,700 
can be given for periods of 2 or 8 wccl», alternating with the moderate 
protein diet. 

Loto Protein Diet, Breakfast t Oatmeal (uncooked), 1 oz. (80 G .) ; 
bread, 2 oz. (CO C.) ; butter, ^ oz. (15 G.) ; milk, 4 fi. oz. (120 ml.) ; 
tea, 4 fl. oz. (120 ml,). Lunch : Green vegetables, 2 oz. (CO G .) ; potato, 
4 oz. (120 G .) ; bread, 2 oz. (00 G.) ; butter, i oz. (15 G.) f stewed fruit, 
2 oz. (CO G.) ; cream, { oz. (15 G.) ; jam, J oz. (15 G.) ; rice (uncooked), 

^ oz. (15 G.). Tea : Bread, 1 oz. (80 G.) ; butter, | oz. (IS G.) ; tea, 
4 fl. oz. (120 ml.) ; jam, J oz, (15 G.) ; milk, 2 fl. oz. (00 ml.). Dinner : 
Vegetable soup ; while fish or lean meat or chicken (cooked), 2 oz. 
(GO G .) ; potato, 4 oz. (120 G.) ; fruit, 4 oz. (120 G.) ; bread, 1 oz. 
(30 G.). Sugar for sweetening during the day, 2 oz. (CO G.). 

The bowels should be kept acting freely wth the help of salts, mng. 
stilph. CO to 120 gr. (4 to 8 G.) in the morning. For insomnia chloral 
hydrate 5 gr. (0-3 G.) and sod. hrom. 10 gr, (0-C G.) may be given at 
night. For lieadnclic with high blood pressure tabcUa glyceryl. Irinitmt. 
1/130 gr. (0-4 mg.) m.ay be given 8 times a day, but it is not wise to en- 
deavour tn lower llie blootl pressure eonsidcrobly. For dyspncca due to 
acidosis alkalis svwh as sod. bicarb. 20 gr. (1*2 G.) mav given six- 
hourly, and if there is heart, failure wiUi eedema, digitalis should be given. 
Tlic treatment of urwmia Is considered later. 
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the latter, and from amyloid nephrosis in which there are associated 
suppurativ'e, syphilitic or tuberculous lesions. 

Course and Complications. Complete recovery is said to be the rule in 
lipid nephrosis in children if proper treatment is given? but this is not 
always the case. The course is variable and death may result cither from 
failure of renal fimction, with gradual increase of blood nitrogen and 
eventually uraemia, or from complications such as pneumococcal periton- 
itis and erysipelas. In adults the prognosis depends on the associated 
disease process, if any, but some cases recover after removal of a septic 
focus. 

Treatment. The Wassermann reaction should be determined, and, 
if positive, a course of peniciUin given (sec p. COO). It is not now 
considered neccssaiy to give the high protein diet recommended by 
Epstein. For on adult a diet may be given containing protein 100 to 
180 G., carbohydrate 250 G. and fot 80 G. A child requires protein 
2*8 G. per kg. bodyweight and enough fat and carbohydrate to yield a 
high caloric diet. Fluid should be restricted to 40 to 45 fl. oz, (1*2 to 1*3 
litre). No salt must be used in cooking or odded to the food. 

Prednisone or prednisolone, should be given by mouth, beginning 
with 10 to 15 mg. {2 to 0 tablets) 0*hourly, with Gclusii 2 tablets G- 
hourly. After 10 to 14 days the prednisone is reduced to 10 mg. 8- 
hourly, and after another 10 days to 10 mg. 12-hourly, and later to 
6 mg, t.i.d. The amount of prednisone required is judged by Uie protein- 
uria. If the proteinuria increases more prednisone should be given. 
Potassium loss should be made good by giving tab. pot. cldorid. 
0*5 G., 2 tabs. U.d., os determined by plasma potassium estimation. 
A weekly record should be kept of the paticnt*s weight and blood 
pressure, Tliis treatment may be continued for four clays a week for 
months in suitable coses. If the proteinuria disappears the dosage of 
prednisone may be gradually lowered to zero. Steroid treatment is 
confrrund/cafed if the bfood pressure is consfclcrobly miseef or if there is 
evidence of marked renal failure. 

Hydrochlorothiazide should be given, 50 mg. tab., 1 or 2 tabs, 
daily with ]X>t. chloride 0*5 G, tab-, 1--2 daily. I,alcr, spironolactone 
(Aldnctone-A) 25 mg. lab., I— S daily may be given, reduced to 1 tab. 
dfuly. Penicillin may be requited to word off intcrcurrcnt infections and 
oho for the treatment of s^*phills in coses pfsj'philitic omyloido^is. 

A preliminary venesection followed by a blood transfusion assists in 
restoring the blood proteins to their normal value. 

ThjToidcum may idso be given, beginning with 1 gr. (CO mg.) t.d3. 
and working up to large doses such as 15 to 40 gr, (1 to 2-4 G.J daily, as 
long fts Uie blood cholesterol is raised. Tills is especially Indicated In 
cases with a low metabolic rate. 
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Etiology. The lesions are due to vmious poisons "t “*'^ib„mi„utla. 
or to isetuemia. 1. Bacterial toxins. The so-called Mercurys 
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with by the kidney when the liver function fails. ilirmoslobinuria. 
liver disease or after operations on the biliary tract. 4. blood 

This may result from various causes such as a mushroom 

transfusion, paroxysmal luemoglobinuria, blackwater • pressure. 

poisoning and the crush syndrome. 5. Shock jjgntal hsmor- 

These may be due to injury, hiemorrhage, concealed or high 

rhage, an operation, abortion, coronary thrombosis, 
intestinal or pyloric obstruction. 
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Pathology. In severe coses there is a precipitation of casts in the 
ascending portions of the loops of Henle with tubular epithelial necrosis. 
TIic glomenJi may be swollen with an exudate in the intercapsular 
spaces. Cortical ischsnua may occur in the crush sjuidromc, due 
possibly to a reflex cortical vascular spasm. 

Clinical Findings. The clinical findings arc not those of the nephrotic 
syndrome. The cliaracteristic feature of tubular necrosis is acute 
oliguric renal failure. This results in an altered water balance and o re- 
tention of metabolites. Potassium is liable to accumulate in llie extra- 
cellular fluid wliich leads to muscular paralysis and cardiac failure. Tliis 
is particularly common in the crush sjTidrome where potassium is 
liberated from the damaged muscles. 

The Crush or Compression Syndrome 

Etiology. This syndrome, which was described in Germany in the 
1014-18 war, attracted attention in England as the result of injuries 
sustained in air raids in the 1930-45 war. It is liable to occur when a 
limb is crushed by fallen masonry, etc. Accidents in civil life, such ns a 
fractured pelvis with central dislocation of the hip causing obstruction 
of the external Iliac vessels, may result in the sjmdromc, without there 
being apparent muscle damage. It has also been described after a 
diflieult labour. 

Clinical Findings. The patient on odmission to hospital may or 
may not be suticring from shock. In the former case he is pale, sweating 
and clammy, the blood pressure is low, the pulse feeble, and the lib. % 
increased. The affected limb is swollen and cedematous ; there may be 
areas of cutaneous erythema and vesicle formation. Pulsation may or 
may not be present in the peripheral arteries. Tlic muscles feel firm, 
the power of moving tlie limb is restricted, and parsesthesia may be 
pjTScnt. Sjffns of rooa) failam sre /roiod oboul t}ic Fuyt of scamd dsy. 
Early signs of failure arc oliguria or even anurio, and the appearance 
of blood and protein in the urine. Brown casts of cpltliclinl cells arc 
present and the pigment is shown spectroscopically to be myoharmo- 
globin. The urinary' urea and chloride figures fall, the blood urea and 
potassium rise, and the alkali reserve foils. The blood pressure tends to 
rise and remain above normal it the patient is transfused with scrum or 
plasma. The terminal urarmic stages comprise vomiting, excessive 
thirst, coma, and death. \>*hcn the scrum potassium rises above 7 or 8 
mEq./L (nomml 4*4 to S’O) the clcclrocardtogram shows changes, Tiie 
T waves arc tall and spiked, the QRS complexes arc broad, the P wave 
is absent, and various arrhy’thmias develop, ^^’hcn the potassitjm 
figure reaches 8 to J2 mEq./L flaccid muscular parcses are liable to 
develop. It thus appears that l>olh n rise and a fall in blood potassium 
refill in muscular weakness, due pcrliaps to transference of potassium 
across the cell membrane. 

Prognosis, llecoverj*, with complete restoration of renal function 
occur* in about onc-tlurd of lljc cases. The prognosis is l>eltcr in cartes 
due to medical and obstetrics] causes than In those due to muscle injury' 
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Tsursical operation. The length 

FnT4iirdrauairvo“S^^ 


m tne diouu uwc* a. - - - 

between the fifth and ®>g““ ^ continuous intragastrie drip is 

Treatment. For anuna or oh^m a conu^^ ^ ^ 

given, the fluid containing returned to the stomach 

vomii is collected, filtered |;D‘',“Vhoris 600 ml. plus the 


d. filtered ttoush hut, ana rc^... 
through the drip. ''^''|.^‘^' previS4 hours. Sodium and potassium 
volume of unne passed in the previo^ observations on the serum con- 
are balanced quantitatively y y through a plastic 

tents. It vomiting is severe the fluid can D g inferior vena 

catheter introduced through the ^ ^ o low protein diet 

cava. When the urine output ^ceeibl litre below 70% 

is given instead of the drip M. , jUj is given. The best 

(10-4 G. Hb./100 ml.) a cotter of dispute. Some 

way of dealing with the compress^ limb is a matter F 
advise that a tourniquet should be applied as subsequently 

removed from the limb, and that b™ “ ’tained. 

be slowly effected, when a 8?“'* ““‘"“J ^bed in ice, or that in- 

Others recommend that the 'imh shi^d b p amputation 

eisions should be made to release “^tma "uid. Prim y^ P 
of the limb with the idea of saving the kidneys has resulWd m 

of both Ufe and limb. The alternative mew, based on the the ry 

blood has lost vital Priotiples toto the <edema Ao-d. below 

pression should be rapidly relieved, the hmb ’=“; ?noh^d over the 
upwards and intermittent pressure, up to 60 mm. ^g- “ jj. jbe 

cedematous limb, using a specially larp ?PhyP?“”anometer e 
following are indications tor hwmodialysis '’P /he of “ 

kidney " l-l. There is a good chance of ^etoration of mnal 
2. The patient is in a state of uricmio coma, or has ‘“trootobl m ^ ^ 

or vomiting due to renal failure. 8. The ''J'’”'* “e 

100 ml. 4. The plasma-bicarbonate figure IS low (below 12 m ql^^^ 

the plasma-potassium is high (above 7-5 mEq.^). • , to 

intraventricular block as shown by electrocardiogra , 
hyperkaleemia. 

other Causes of the NcphroUc Syndrome . .^th 
These include thrombosis of the renal veins and poisonin 
drugs sueh as troxidone (Tridionc). 

The PathogenesU of Renal (Edema 
^nihi Gtomirvlcntphnlis. The “™°rmal and the 

protein loss in the urine. The plasnia p^eins • ^ired include 
tederaa fluid is rich in protein, 0-6 to 1 %. of sodium 

oliguria due to glomerular damage, and increased rea iT roneous 

and water from the renal tubules. It is probable A 

capillaries are simultaneously damaged with those blood 

further factor is congestive heart failure with nse in 
pressure. 
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The Nephrotic Syndrome, The following factors are probably 
concerned with the production of cedema ; — 

1. Hypoprotelnaimia. The colloid osmotic pressure is lowered by 
loss of protein in the urine, and hence fluid passes from the blood into 
the tissue spaces. The normal colloid osmotic pressure is between 
40 and 60 cm. water, in nephrosis the figures vary between 5 and 20 cm. 
water. The protein lost from the plasma is albumin rather than 
globulin, owing to the smaller size of its molecule. The protein content 
of the plasma in nephrosis does not usually fall below 4 G. %. A 
further fall in the albumin figure is compensated by a rise in the globulin 
content. A second factor which may be partially responsible for the 
fall of the albumin content of the plasma is failure to synthesise new 
protein from amino-acids. The capillary permeability does not appear 
to be increased in nephrosis, as the cedema fluid and ascitic fluid protein 
content is low. 

2. Sodium Chloride Hctcntlon. This Is of great importance. It has 
been shown experimentally that if there is no sodium In the diet, the 
plasma proteins may be low without the production of (edema. It is 
not, however, believed to be the chief cause of cedema in neplirosis, and 
it is suggested that sodium cliloride is retained in the body in neplirosis 
in order to maintain a nearly physiological amount of sodium cliloride 
In the tissue fluids and plasma. If this is so the tubules must have the 
power, despite the disease of the kidney, of reabsorbing sodium 
chloride. 

8. Reduction In Plasma Volume. HypoalbumiDcmia cannot be the 
only cause of oKlcma, because diuresis may occur in nephrosis without 
any rise In the olbimiin content of the plasma. This ^uresis may be 
due to an increase In plasma Tolume. 

UR/EPUA 

Dellnltlon. Toxicmia due to, or associated with failure of renal 
function. 

Etiology. The cause is uncertain, and it probably differs in the 
various types of unenua. A distinction may be drawn between prcrcnal, 
renal, and postrcnol causes of unemm. 

Prerenat Causes, The primary changes occur in tissue metabolism, 
in the chemical composition of the blood, and In the circulation. 'Hicre 
is probably secondary renal insufficiency, although no structural 
diangcs may be demonstrable in the kidne5*s. The causes may be listed 
05 follows z YonuUng due to pyloric and intestinal obstruction, and 
hypcTcmesis gravidarum. Diarrhoea, espedally infantile and that due 
to cJiolcra. Ilepatie disturliances, of after operations on the gall- 
blailder and bile^ucls, and chol^mia associated with acute hepatosis 
and cirrhosis. Diabetes mellttus with acidosis. espccUlly in untreated 
COSTS. Addison** disease during a crisis. Severe hamorrhage, particu- 
larly hirmatcmcsii. Post-opcralis'e and traumatic shock. Severe 
bums. Peripheral circulatory collapse, as in diphtheria and pneumonia. 
Coronary tlirombosis associated with shock. Orerdosage with alkalis 
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i„thet.e.tn.e„tofpcpHcuIce. A — chcd blood t™„.fu3.o„ and 

‘’''Zrc-r^bese • o«''^ 

concenilal cystic disense. ArttVij* nutflow of urine. This 

PosfrenalCausrs. There is obstruct, on to the 

may be due lo mcclmmcal cousM kidney, removal of tbe only 

a calculus obstructing *’'? “'‘^^“"‘^1 " of both ureters in a 

existing or functioning kidney, accidental bg^^e of^t 

pelvic operation, pressure of a ureto Incomplete 

vesical grmvtb obstructing tbe ^^0 tumour, or a 

obstruction may result from an cnl^gcd p ’ . urinary secretion 

bilateral bydro- or pyoneplirosis. Redex mb ^tion „„„ 

may be caused by a drainage tube placed in tne ma 

'’™P°S°en^i5- Tbere is always some ’■'=‘'=r‘’°'’,j°/^”“e°not°Sn- 
noa-protein nitrogenous substances in ^.y be a bigb 

sidcred to be tbe cause of tbe urmnuc symptoms. Than y 

blood urea content witbout uneima. ^he most impo 

uncmia are disturbances of electrolytie and water balance. Tb 
factors wbieli may be involved arc „_„„ 1 . to neutralise 

1. JMam!a. Normally tbe kidney foms edd 

acid, which are excreted. Further, by the ”°Son is 

sodium phosphate than alkaline sodium , j oiarete 

increased. If the kidney fails to manufacture ammonia and^to^ex 
phosphate and sulphate, ocidEmin r^lts. This m y „ . ^jh 
blood bicarbonate Hgure, with clinical manifestations of acidosis, 

as hyperpnoea. , . _ a.caUv results 

2. ^Ifeolomta. This is uncommon m ur®mia._ It ^ai y 
from vonuting, but may be due to a high alkali 
characterised by headache, dislike of sweet foods, an e * 

S. Dislurbance o/ IPaler Balance. Polyurm with y^h ore 

loss results in dehydration. The anorexia and vomi i y* 
often present in uremia, increase the dehydration. , yr-av rise 
4. Hyptrpoiosscemiaa The potassium figure in t e result in 

to over 7 mEq./L (normal 4-45 to 5-0 mEq./L). Tlus the 

sudden death from cardiac fiulure. The electrocardiogram 

changes described on p. 489. „ . j naralysis* 

6. Ilt/popotassamia. The characteristic features are a 

The electrocardiogram shows small, flat ox inverted ’ 

prolongation of the Q-T interval. . . - , • „rjemia. This 

6. Hypocalccrmia. The serum calcium is often ^r tetany 

may be due to increased phosphate in the blood. Tw c i g 
may ensue. . «v„q .ihock. there is » 

In many of the conditions, such as hremorrhage an 

fall in blood pressure wWch reduces the glomenilar Tn Addison’s 
renal anoxia which causes damage to the renal "PJV i^nce of the 

disease there is further an alteration m the electrolyt 
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blood and a rise in the hydrogen ion concentration. Excessive vomiting 
may produce azotaimia before alkalosis occurs, ovdng probably to loss 
of cldorides. In alkalosis due to excessive intake of alkalis, there is 
presumably some renal impairment. In a mismatched blood transfusion 
and in the crush syndrome renal failure results from blockage of tubules 
irith epithelial and blood pigment d^brist and from damage to tubular 
epithelium and cortical ischiemia. 

Acute Urzemla 

This is associated with certain types of acute hamoglobinuric 
nephrosis, such as result from a mismatched blood transfusion or crush 
injuries to a limb. It is a true uncmia, there is azotasmia, and it is 
prcrcnal in oripn. The urffirmc symptoms quickly follow on the 
exciting cause, and the course of the syndrome, whether for belter or 
for worse, is of short duration. Treatment may be given by intra- 
gastric drip of 1,000 to 500 ml. of 40% dextrose solution dail}*. If there 
is vomiting the dextrose solution may be injected through a polythene 
catheter into the saphenous vein or into a cubital vein. In some coses 
peritoneal dialysis has proved successful. Twice normal saline solution 
is given intmpcritoncally by drip injection, the fluid being later drained 
off. The urea is eliminated into the peritoneal fluid. The ortificml 
kidney ” is sometimes employed. Some promising results have been 
obtained in the treatment of acute oliguria duo to hj-potension asso- 
ciated with surgery, accidental trauma or on acute medical catastrophy, 
by the intravenous injection of 100 ml. 20% mannitol over 10 minutes, 
if the urine urea over blood urea ratio is less than 14. 

Chronic Uraemia 

Clinical Findings, It is usually known that the patient is suffering 
from chronic nephritis. The onset of uncmia is generally insidious, and 
the sjTnptoras may be grouped under the lieadings of the gastro- 
intestinal, nervous, and respiratory sj’stems. Castro-intfstinaJ tymploms: 
There is thirst, an unpleasant taste, which may be bitter or ammoniacal 
due to excess of urea and ammonia in the saliva, and loss of appetite. 
There may be nausea, vomiting, dtarrhma associated with unemic 
ulceration of the colon, or constipation. Kercous tijmploms : The 
patient may complain of general weakness, inability to concentrate, and 
insomnia. FersUtent, dull hcailacbc b often an early sj'mptom, in 
addition to which muscular Iwjlchings may occur. Later, there may be 
hiccough, coiu-ulstons, amaurosis, and finally coma. Uerpir^ory 
rympiomi : Various types of dyspncea arc described, such as nocturnal 
attacks (renal asthma), Cheyne-Stokes breaUiing, or air hunger. Tlie 
** hissing ” breathing is not often beard and is usually produced in Ujc 
nose- Ccnficc rynju'emr .* Cardiac failure and terminal pericanlUis may 
occur. Tlie skin ii often dry, of a yellow tinge, and pruritus Is trouble- 
tome. A skin frost ** (urea crystal*) U rarely seen. Crj^statUne 
deposits on the tkin may be due to siJdium chloride. Some of the 
deposit Jihould I'C scraped off the akin and treated on a glass slide with a 
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tew drops of dilute nihie temperature is 

due to urea, crystals of urea nitrate will be seen. ^ 
usually subnormal and the patielrt is ^ non-protein 

blood and cerebrospinal fluid show a nse m urea ana no p 

“‘^Sential Diagnosis. H the Sslttn" 

treatment (see p. 680). In others, such ns malignant renal 
sclerosis, the outlook is hopeless. Sudden death may occur map 

who appears comparatively weU. „ . .t, causative 

Treatment. This must be dweeted pnmarily 
condition, and secondarily to the icHef of s^ptoms and the ^etm t 
of the electrolytic and water balance as tar as possible. C 
renal inefliciency. which is a factor in many “““'.“ts in a 

must be treated, and postrenal obstruction removed. Most patients 
crisis of chronic renal failure are lacking in fluid. n or 4 

The patient should be given a low protein diet (see p. 485) lor o 
weeks, which can then be alternated with a moderate ° ® 

low protein diet is advisable because it is possible that 
potein raetaboUtes are toxic. Further, it reduces the moimt oi 
wMeh has to be excreted, and as urea causes osmotic diwes^^ 
disturbs the water and electrolytic balance. Many protein su 
also contain potassium which is a toxic substance in excess in 
Various remedies have been recommended for the 
vomiting, including chlorpromazine hydrochloride (Largactil) - 
t.i.d., or 500 ml. of 1/G molar sodium lactate solution jjy 

In severe vomiting nutrition can be maintained for severa 
infusions through a polythene tube inserted into a 
into the superior vena cava. Dextrose, in strengths of 80 ^ 
can be transfused through this tube. Insomnia and headac e 
relieved by pentobarbitone sodium (Nembutal) Ij gr. (0*1 i.^po- 
once or twice daily. For hiccough inhalation of oxygen may e 
rarily elTective. Severe diarrhoea should be treated by the orm a 
tration of streptomycin 1 G. b.i.d. Aperients should not be 
to the risk of provoking uncontrollable diarrhoea. Aniemia 4 
transfusion of whole blood or of packed red cells. 

Sodium chloride solution must be injected intravenous y 
pensate for extracellular dehydraUon. The amount of flm 
can be determined by estimation of the specific pavity ot F 
For every O-OOl rise in the Sp. Gr. of the plasma above “ „:,iiout 

water are required. Sodium deflciency sometimes „„tof 

dehydration, and this results in ceUular overhy^ation. in 
sodium required is determined according to the infomm g 
Chapter VL For the maintenance of fluid balance a dai y 
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800 to 1,000 ml., plus a volume of fluid equal to the previous day’s 
volume of urine, is given. 

For the correction of acidosis sodium bicarbonate should be given 
by mouth, in doses of 2 to G G. or more, according to the plasma- 
HCO* level. Alternatively, isotonic sodium lactate can be administered 
intravenously. 

For calcium deficiency an injection of 10 to 20 ml, of 5% calcium 
chloride solution should be given intravenously, 

Hypcrpotassocmia can be remedied by giWng dextrose by mouth in 
doses up to 200 G. daily, covered by an injection of insulin. Hypo* 
potassicmia requires tlie administration of potassium by mouth or 
intravenously (see p, 514). 

In difiicult coses an accurate estimation of the fluid and electrolytic 
intake and output, together with the level of the scrum electrolytes, 
may be necessary for the correct adjustment of fluid and electrolytic 
administration. 


Latent Urmmla 
(Vrinamia) 

This occurs vhen there is complete failure of renal function, and is 
due to postrcnal mechanical causes (see p. 402). The s>Tnptoms ore 
entirely due to retention of urinary substances, there is no clement of 
dehydration or of hypertensive encephalopathy. Beyond anuria there 
may be no sjTnptoms noted for the first 4 or 5 dnj*s. The patient then 
becomes a little drowsy, the temperature falls, and the pupils contract. 
Tlie blood pressure docs not rise. Tl)c blood urea and non'protein 
nitrogen figures arc increased to over 200 mg. per 300 ml., and the 
alkali rcscn’c falls to about CO ml. CO,%. Vomiting and muscular 
twUchings may usher in the final stage of coma. Death usually occurs 
in from 20 to 24 days. Unless Che obstruction, such as a calculus, can 
be removed, no treatment is available. 

Acute ConNiiUlvc, EpQcpUform or Eclamptic Urxmla 
(Ffllse Vreemia. tlyprrteimve Encephalopathy) 

Etiology. Tills Is due cither to acute glomcruloneplirilis or to 
hypertensive vascular disease. 

Pathology. In acute glomerulonephritis there is probably cerebral 
erdemn ; in hj-pertensive vascular disease, cerebral vascular spasm. 

Clinical Findings. The patient is usually suffering from acute 
glomerulonephritis, hut acute symptoms may occur in association with 
clironic nephritis, or in cases of lij-pcrtension in wiiich there is no 
nitrogen retention in the blood. It docs not occur In association with 
nrplirosis, as the blood pressure b not then raised. The blood pressure 
rises and the patient is suddenly sclaed with consmlsions or becomes 
comatme. The convulsions may be local or general, and consist of a 
tonic and clonic stage, which may or may not be followed by coma. 
Amaurosis of one or both eyes may also occur. On ophllialmoicopie 
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examination spasm of the retinal 

™ »!■»» “*”■ “ 

prove fatal. In some cases there is an ensmng period of “™‘- . 

DifferenUal Diagnosis. Coma and convulsions are , 

widely different pathological states. The diagnosis is usually estabhshe 
by £ history of the ease as regards renal disease. " 

sLs of organic nervous diseases, and the examination “f ^ 
blMd, cerebrospinal fluid, blood pressure and discs. I" 
pathy, in addition to the convulsions, there is often retention 

nitrogen, possibly due to renal vascular spasm. M. in eases of 

Prognosis. This is always grave, but it is most favourable in cases or 

■ The patient should be placed lying 
removed, and care taken that an airway is maintained. U M c 
swallow, mag. sulph. 60 gr. (IG.) in water is given 
repeated in an hour. An intravenous injection of 40 ml. of 30 /„ souiu 
chloride solution is then given, the patient being quietened 
injection by inhalations of chlorofonn. if necessary. If these meas 
fail, venesection or lumbar puncture may be performed, to , 

blood pressure and intracranial tension. If a lumbar puncture is rn . 
the foot of the bed should be raised, as there is a danger of the meomia 
oblongata being impacted in theforamen magnum, and the fluid snou 
removed slowly. Further depleUve measures include an enema at mgn , 
followed next morning by the rectal injection of 8 fl. 02 . (240 rnl.) o 
containing 2 02 . (00 G.) of mag. sulph. (a 25% solution), run m s 0 y ^ 
for a colonic washout, and retwned ns long as possible, usually * 
hours. The skin should be encouraged to act by a hot air hath, using 

electric cradle and raising the temperature of the bed to 120 F. ( 

for 10 to 15 minutes. The bowels should subsequently be kept 
opened daily with mag. sulph. 60 to 120 gr. (4 to 8 G.) mane, 
plenty of fluids should be taken by mouth. 

The Artificial Kidney , ^ 

Toxic metabolites can be removed from the blood by 
across an artificial membrane of cellophane in the form of u ^ 
sheets on the outside of which is a warm rinsing solution o _ 

constitution, basically resembling that of normal plasma. lO 
scopic pores in the cellophane allow small molecules sue i 
phosphate, uric acid and sulphate to pass through and so e rc 
from the blood. x. tjjc 

The blood is usually led through a cannula in the radial OJ ^ 

“ artificial kidney,” and is prevented from coagulation \,L,ftUV 
It is returned to a vein in the forearm. The circulation is 

cfTcctcd by a pump at a rate of 150-400 ml./min. Acute 

Iltrmodtalysis using the artificial kidi^y is of “J'^tassium 

renal failure, as in acute tubular necrosis. There may be acu po 
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poisoning, os showTi by an electrocardiogram (sec p. 489) in which case 
the potassium can be removed by dialysis. 2. Chronic renal insnjjiciency 
with chronic uncmia. It is not of value in hypertensive licart disease. 
8. Pre-operalivehj in chronic renal failure due io urinary obstniction. 
4. Pre-ierminal renal failure. Patients may be kept alive and able to 
work for several years by dialj'sis of 10 to 10 hours twice a week using a 
special machine with indwelling Teflon catheters in a limb artery and 
vein. "When not in action Silicone rubber tubes pass from the catheters 
through the skin to a Teflon bridge. "When in use tlie bridge is dis- 
connected, and the catheters arc joined to the kidney macliine. 5. 
Actde poisoningt due to salicylates, barbiturates, bromides, thiocyanate, 
and glutcthimide (Doriden). 

Ilxmodialysis is contraindicated in cases of bleeding, because of the 
heparinization, and is only rarely required in acute glomerulonephritis. 

Peritoneal Dialysis 

Here 2 litres of a dialysing fluid arc run through a cannula inserted 
through the abdominal wall into the pelvic peritoneum, and the fluid 
is run out about every’ 2 hours, using about 75 litres in 8C to 40 hours. 

It is more painful than hscmodinlysis, and there is a risk of infection 
owing to loss of protein. Urea and other metabolites dialyse into the 
fluid across the peritoneum. It is used in oliguric uncmia when the 
blood urea is not very high. 


BACTERIAL INFECTIONS OF THE RENAL TRACT 
Badllurla 

Definition. The presence of bacteria in the urine, not accompanied 
by local symptoms. 

Etiology. The organisms may gain access to the urine from the 
blood, being excreted by the kidneys; from llic intestines througlx the 
lymphatics in connection with the kidneys; or by an ascending infection 
of the urethra. Excretion of organisms by the kidney’s implies a certain 
ilcgrw of renal damage. Such organisms as the E. coli, Proteus vulgarist 
Ptrudomonas pyocyanruSt Salmonella typhia Salmonella paratyphi, 
A, D or C, Mycobacterium tuberadosis, streptococcus, staphylococcus. 
A'risteria gotwrrharfs or the Streptoeoecus pneumonia: may l>e foun<l. 
Chronic constipation is not a pr^isposing cause. In women habitual 
looseness of the liowcls may l»c of etiological signific.ancc. 

Clinical Findings. Tlic history is of s*alue. Thus the baciUuria 
may be a fcqncl of an acute illness, sucli ns tyqihoid fever, or occur 
during an acute illness, such ns pneumonia, bacterial cndocanlitis, or 
gonorrlwr.a. It may also be noted in cases whose chief symptom Is 
licliiiity, as In certain E. eoH infections, or there may have l>ren no 
symptoms nttrilmbsWe to the bactlhirio. 

Treatment. Tliis depends upon iJie associated conditions, tor 
which the special sections should be consulted. 
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E. coli Infections of the Urinary Tract 
Pathology. The E. coli may gain access to the urinaiy tract by 
three routfs: By the blood from the gall-biadder or intestine, by 
lymphatics from the intestine, or by 
to tL bladder and thence by periureteral lyrnphatics to 
The lesions vary from siight degr^ of cystitis and pyehtis to dehmte 
pus formation in the biadder or kidney. _ 

Clinical Pindings. The symptoms occur msidiously, °i- have an 
acute onset, and are met with in chUdren or in adults rather mor 
frequently in women than in men. Cases of B. colt mfection ca 
grouped clinically as follows: 1. ChMrcn: A cause ft 
pyieida and rigors. 2. Women: Before and after childbirth. 8. Adults. 
Cases fall into the following gronps: (a) There may be no 
E. coli being found in the urine on routine examination, (o) Acu ^ 
renal or vesical symptoms, such as pain in the loin or in the 
gastrium, hasmaturia, frequent, painful and scanty micturition, (c) 
abdominal symptoms. Acute pyelitis may be mistaken for appendici^ is 
or salpingitis, (d) General constitutional symptoms. There is 
and a continuous pyrexia. The condition is liable to be confused sn 
other causes of obscure pyrexia. In children it may be mistake or 
tuberculosis. («) Chronic or recurrent renal or vesical symptoms. There 
may be aching in the loin or bade, ■with frequency of mictuntion an 
feverish attacks. In most cases the whole of the urinary tract is invol'v » 
and micturating cystograms frequently show the presence of vesico 
ureteral reflux. ,, j 

The urine: This is add and contains E. coli, a few pus cells a 
renal epithelial or vesical cells. With cystitis there may be 
quantities of pus. At the onset of pyelitis there may be a definite m QC 
of hematuria. The odour of the urine is often " fishy ” and ^ 
organisms impart to the urine a characteristic sheen. A trace of pro em 
is usually present. 

Differential Diagnosis. The diagnosis is established by the imn^ 
examination ; a mid-stream specimen should be taken. Cathetensa ion 
is dangerous, it may spread infecUon to the kidneys. In 
cases X-ray examination and pyelography should be made to exciu 
the presence of calculus or other lesions. ^ ,, 

Course and Complications. If untreated the organisms usu^ y 
persist in the urine, and there is a danger of further infection occurring, 
such os pyelonephritis and pyonephrosis. . v 

Prognosis. This is very favourable in cases w’hich are recognis 
and treated early. If neglected it is more difficult to render the urin 
sterile. ... 

Treatment. This is considered under the section dealing w 
pyelitis and cystitis (see below). 


Pyelitis 

Definition. Inflammation of the pelvis of the kidney. r* as 

Etiology. Pjxlitis is usually due to infection witli the E. co i, 
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described above. Pyelitis may also be associated ^ith a renal 
calculus, renal tuberculosis, obstruction of the ureters due to a calculus, 
abdominal tumour, or some anatomical abnormality, such as bifid 
pelvis, double ureter, nephroptosis, congenital hydronephrosis. It may 
be associated with cystitis, or urethral obstruction. 

Varieties : Pyelitis may be acute or chronic. 

Acute Pydltls 

Clinical Findings. The patient, who Is suddenly taken ill, complains 
of malaise due to the fever and toxicmia. There may be no other 
tymptoms, or he may complain of aching or tenderness in the loin 
with frequency of micturition. There may also be rigors. 

On Examinaiion : The temperature is found to be raised, and there 
is usually abdominal tenderness over the afTected kidney. The urine 
shows the changes described above. 

DifTerentla] Diagnosis. Acute pyelitis Is liable to be mistaken for 
appendicitis, salpingitis, or, if occurring alter childbirth, for puerperal 
seplictcmla. The diagnosis is established by the examination of the 
urine. 

Course and Complications. The course depends largely on the 
treatment given. Ilelapses are liable to occur or chronic pyelitis may 
supervene. 

Prognosis. This is on the whole favourable. 

Treatment. The patient should be put to bed and a saline purge 
^ven. 

The Diet : The patient should take 0 to 8 pints (8*0 to 4*8 litres) of 
fluid daily, sucli as water, fruit juices and barley water. Hot applications 
such os cataplasma kooliru should be placed on tlie loin, if it is painful. 
Tiic urine should be made alkaline by giving a mixture of Sod. bicarb. 
80 gr. (S G.), sod. clL SO gr. (2 G.), pot. acetat. 80 gr. (2 G.), syr, aumnt. 
80 m. (2 ml.}, aquam od 1 fl. 02. (80 ml.). 2 Q. oz. (80 ml.) four>hourly. 
As soon as the urine is alkaline the temperature usually foils and the 
mixture can be given six-hourly and then 0 times a day as required. 
The sensitivity of the organisms should be determined. The majority 
of infections respond well to sulphonamidcs and antibiotics. The dose 
of sulphadimtdinc is four 0*5 G. tablets, followed by four tablets 4 hours 
Inter, and then two tablets ti.d. for 7 to 14 da}*s. Tlie fluid Intake 
should be about 4 to 5 pints (2*4 to 3 litres) in the 24 hours and a potas- 
sium citrate mixture given simultaneously. Tlic dose of chloramphenicol 
for an adult is two 0*5 G. tablets eight-hourly for 5 to 7 days. Urolu- 
cosil (sulplimcthitolc), or Fumdontin (nitrofurantoin), or mandelie acid 
may be indicated. The dose of Urolucosil is 0*1 G. tab., one or two 
tablets 5 times daily. The fluid intake should be restricted for 5 da}*s to 
2 pints (t*2 litre) tlaily, and no alkalis must be gis'cn. A maintenance 
dose of 1 to 3 tablets a day may be taken for 2 to 3 monllis. The dose of 
Vurmlanlin for an adult weighing between 100 lbs. and ICO Ibt. (4S kg. 
and 7C-8 kg.) 1* 100 mg. (2 tablets) qJ.d., and if sreightng over ICO Ifcrs. 
70*8 kg.), 150 mg. q.l.d. For a cliild the dose U 50 mg. JUndclic acid 
may l>e gis'en ns Slandelamine, four 0*25 G. lalss. t,i.rl. for 2 weeks. 
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A potassium citrate mixture must not be given with Mandelamine as 
the pH of the urine must be kept between 5*5 and 0*5 and no restriction 
of fluid is required. Nalidixic acid (Negram) may be used in E. coU and 
Proteus infections. The dose is 2 tabs. (X G.) q.i.d. for 14 days. Reactions 
may occur. 

Oirooic Pyelitis 

(R^pstng or Quiescent PyelilU) 

Clinical Findings. Often there are no local symptoms, but the 
patient may complain of frequency of micturition and irregular attacks 
of fever with malaise. 

Differential Diagnosis. This is established by ureteric catheteri- 
sation. An X*ray examination should be made to exclude a renal 
calculus, and the urine also examined for tubercle bacilli. 

Treatment. It may be necessary to remove a calculus or relieve an 
obstruction by operation before a cure can be obtained. A course of 
sulphacetamide or of an antibiotic drug to wliich the organism is sensitive 
should be given as described above. 

Cystitis 

DefftflUon. Inflammation of the bladder. 

Etiology. Cystitis is due to infection with organisms such as the 
E. colU the staphylococcus, the streptococcus, the Neisseria gonor- 
rhoss, the Afyco6aderium tubereulosiSt and the Salmonella typhi. It may 
be associated with vesical bilharaiasis, a calculus, adhesions between the 
bladder and colon or a diverticulum, a cystocele, pyelitis, enlargement 
of the prostate, an urethral stricture, pelvic tumour, retroverted gravid 
uterus, spinal medulla (cord) lesions, etc. Predisposing causes : Chill, 
constipation and over-indulgence in alcohol, and incomplete emptying 
of the bladder at micturition. 

Clinical Findings. Acute Cystitis. The patient is suddenly taken 
ill with severe pain in the hypogastrium or perineum, and he has to pass 
urine every 8 or 4 minutes, only about a teaspoonful (4 ml.) being eva- 
cuated at a time. There is usually no fever and no constitutional 
disturbance. Chronic Cystitis. The symptoms are less marked, but there 
is often an aching pain over the pubes or in the perineum and frequency 
of micturition. The urine : An acid reaction implies infection with the 
E. coli, tubercle bacilli or gonococci. The urine is alkaline with the 
other infections and in any mixed infection. It is cloudy, contiuns a 
trace of protein, and blood may be present. The deposit shows vesical 
epithelial cells and often some pus cells. In children a staphylococcal 
infection is not uncommon. The parent notices that the urine is thick 
or contains slimy or stringy matter, which may only be present in the 
morning specimen. 

Treatment. Acute Cystitis. The patient should be kept in bed 
and hot applications placed over the hypogastrium. The diet and 
regulation of the bowels arc as for the treatment of pyelitis. If the 
urine is acid, an alkaline mixture should be given with tnc. hyoscyann 
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80 ra. (2 ml,) six-hourly. If it is olkalinCf acid. sod. phosph. should be 
administered, such as Acid. sod. phosph. 80 to 60 gr. (2 to 4 G.), tnc. 
hyoscyam. 80 ra. (2 ml.), sp. chlorof. 7 m. (0-45 ml.), aquara ad 
1 fl. 02 . (80 ml.). 1 fl. oz. (80 ml.) in water six-hourly, A sulphonamide, 
Urolucosil, or Furadantin may be required, according to the sensitivity 
of the organisms. Surgical treatment may be required later to remove a 
causative condition. 


Carcinoma of the Prostate 

Temporary success attends the use of synthetic cestrogens. Stilbce- 
strol, hexccstrol, or dicnGcstrol may be prescribed. It is customary to 
be^n treatment with stilboestrol, in doses varying from 1 to 15 mg. a 
day, tlie larger amounts being given in divided doses tlirec times daily, 
Subcapsxdar orchidcctomy appears to increase the beneficial effect of 
stilbocstrol. The cfTect is judged by the patient’s general condition 
and symptoms, and by the scrum acid phosphatase content. In the 
untreated case the acid phosphatase is raised to between 10 and 80 King- 
Armstrong units or more, the normal figure being less than 2‘5 units 
per 100 ml. 

After a time, perhaps 2 to 4 years, the stilbocstrol may appear to 
lose its effect, or nausea and vomiting may be troublesome symptoms. 
The stilbosstrol may then be replaced by hexccstrol or dicnccstrol in 
similar doses. Tlie patient usually gains weight, loses his bone pains and 
prostatic symptoms, and there is enlargement of the breasts, the 
nipples becoming very tender with an overdose. In many cases, 
unfortunately, after relief of s;>’mploms for o few years, the disease 
shows itself again and now fails to respond to treatment. 

Fyonephrosb 

DcfiiUtlon. Distension of the renal pelvis with pus. 

Etiology. Pyonephrosis results from infection of the renal pelvis, 
together with obstruction to the outflow of urine. The latter may be 
due to n stricture, enlarged prostate, diverticulum of the bladder, 
vesical calculi, growth, etc. 

Pathology. One or both kidneys may be atfecte<l, depending 
largely on the site of Uie obstruction. 

Clinical Findings. The patient complains of malaise, and usxmlly 
of aching or pain in the loini. 

On Exnmination ; A renal tumour may be felt on one or both sides. 
The temperature is usually raised. The urine contains pus, protein 
and organism*. If both kidneys arc affected there Is likely to be an 
increase In the blood urea and non-protein nitrogen. 

Treatment This 1* surgical. 

Perinephric Abscess 

Definition. Suppuration In llic tissues around the kidney*, uiually 
In the pararenal fal. 
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Etiology. The infection may be blood-bome, the focus being in a 
cutaneous boil or carbuncle, or in the tonsils. Lymphatic spread may 
occur from an infected kidney, gall-bladder, appendix, or from spinal 
caries. 

Clinical Findings. The patient may complain of no symptoms 
except malaise due to fever, and at times joint pains. In other cases 
an aching or a sharp pain may occur in the loin. 

On Examination : The temperature is found to be raised and it runs 
an irregular intermittent course. Tenderness is elicited in the loin, ^d 
later a definite bulging may be seen, or a swelling is felt on abdominal 
palpation over the kidney. The patient may lie with the hip joint flexed 
on the alfected side, if the abscess is tracking downwards. If, on the 
other hand, it is situated above the kidney, the diaphragm on the 
alTected side may be raised. This results in some dullness and weak air 
entry over the base of the corresponding lung, but tactile fremitus U 
present. An X*ray examination will also reveal the position of the 
diaphragm. The blood : A leucocytosis of about 12,000 to 20,000 per 
c,tnm. may be present. The urine contains a trace of protein, some 
pus cells and organisms (usually staphylococci) if the kidney is 
affected. The abscess may eventually point in the lumbar triangle 
(Petit’s triangle) or rupture intraperitoneally. 

Differential Diagnosis. The history of a crop of boils or carbuncles 
is suggestive, but if there are no localising symptoms, other causes of 
obscure pj^exia have to be considered, and the diagnosis is not usually 
made ^til a swelling appears. In the early stages the persistent 
fever, joint pains and constipation are suggestive of bacterial endo* 
carditis or of a Bnteella abortus infection. 

Treatment. This is surgical, the abscess being drained. 
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Treatment. Very successful resttlts have been obtained by triple 
therapy, streptomycin 1 G. intramuscularly twice a week, isoniazid 
100 mg. t.i.d. by mouth, and sodium para-amlnosalicj’lic acid (P.A.S.) 
5 G. t.i.d. by mouth. T^s should be continued for Ij to 2 years. The 
patient should be in bed for 6 to 12 months. Surgical treatment is not 
usually required for urinary tuberculosis, but may be necessary in genital 
tuberculosis after a prolonged course of chemotherapy. 

Tuberculous Cystitis 

This is usually secondary to tuberculosis of the kidney, epididymis, 
or prostate. In vesical tuberculosis treatment on the above lines often 
has an extremely good result in increasing the capacity of the bladder 
and so in reducing the frequency of micturition. 

Hydronephrosis 

DefinldoQ. Dilatation of the renal calyces and pelris. 

Etiology. Hydronephrosis may be congenital or acquired, and is 
due usually to a gradual or intermittent obstruction to the outflow 
of urine. 

Congeniid JJyironephrosis* The obstruction may be caused by an 
abnormal branch of the renal artery, by a disorder^ function of the 
pelvi-ureteral junction, or by an imperforate urethra. It is usually 
bQateral. 

Acquired tlydronephrosia. The causes may be grouped ns follows : 
1. Henal : A c^culus or growth in the pelvis. 2. Ilretexie : A disorder 
of the nervous control of the pclvi-ureteral juncUon. Kinking of the 
pclvi*urcteral junction by a movable kidney or renal tumour. A calculus 
or stricture. Pressure due to a x^vic or abdominal tumour, or adhesions. 
Injury during an operation, 8. Vesical ; A calcvilus or tumour. 4 . 
Urethral ; A stricture, calculus, enlarged prostate or pliimosi*. 

Pathology. Tlic kidney substance elropbics and only a thin covering 
may remtun. In intcmnl hydronephrosis the calyces are dilated, but 
later the pelvis distends and the kidney substance may be replaced by 
a sac as large as a cocoa*nut, the ureter also dilating to the level of tite 
obstruction. In intermittent hydronephrosis, which is usually associated 
witli a kinking of the ureter, the pelvis dilates and contracts as tlie 
obstruction appears and disappears. Bilateral hydronephrosis is due to 
obstruction in the uretlira or bladder. 

CUn)^ Findings. JnUrmiJImf Jlydjvnep^roAjr. Tlie patient is 
usvially a woman, who complains of periodical attacks of pain in the 
loin, generally on the right side, and nausea and vomiting, often assodated 
with fever. There U scanty mictxmtion and relief comes with the 
passage of large quantities of urine. The pain may be referred to the 
healthy side by a rmo-rtnal reflex. Kinking of the ureter may give 
rise to pain resembling renal colic, which is known as a Dlctl’s crisis. 

On CranfnoJten ; A renal tumour may be felt which disappears 
with the onset of the polyuria. 

Con/jfiurui f/yironrpAronV, The symptoms are less market!, and 
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EUology. The inrcclion may be Wood-bome, the foms being ta n 
entaneous boil or earbunele, or in the tensile. Lymphatie 
oeL from an infected kidney, gall-bladder, appendix, or from spinal 

'“'Snlcal Findings. The patient may remplain of no 

except malaise due to fever, and at times joint pams. In other cases 

an aching or a sharp pain may occur to the loin. . .. .. 

On EiummuKon ; The temperature is found to be raised and it nuu 
an irregular intermittent course. Tenderness « ehclted m ‘he loin, and 
later a delinite bulging may be seen, or a 

palpation over the kidney. The patient may he with the top joint flexrt 
on the attected side, if the abscess is tracking downwards. If, on me 
other hand, it is situated above the kidney, the diaphragm on tne 
affected side may he raised. This results to come dullness and weak air 
entry over the base of the corresponding lung, but tactile “ 

present. An X-ray examination will also reveal the position of tne 
diaphragm. The blood ; A leucocytosis of about 12,000 to 20,000 per 
c.inm. may be present. The urine contains a trace of protem, some 
pus cells and organisms (usually staphylococci) if the kidney is also 
affected. The abscess may eventually point in the lumbar tnangle 
(Petit’s triangle) or rupture intraperitoneally. 

Differential Diagnosis. The history of a crop of boils or carbuncles 
is suggestive, but if there are no localising symptoms, other causes of 
obscure pyrexia have to be considered, and the diagnosis is not usually 
made until a swelling appears. In the early stages the persistent 
fever, joint pains and constipation are suggestive of bacterial endo- 
carditis or of a Brucella aborltts infection. 

Treatment. This is surgical, the abscess being drained. 


Genito-urinary Tuberculosis 

Tuberculosis may affect the kidneys, ureters, bladder, or the geni^ 
organs such as the epididymis, testes, seminal vesicles, prostate, 
uterine (Fallopian) tubes and, rarely, the uterus and ovaries. 

Tuberculosis of the Kidney 

Pathology. In the majority of cases the infection is blood-borne, 
ascending infection from the bladder being rare. The primary focus 
may be in the lungs, lymph nodes or elsewhere, but the site is often 
unrecognisable clinically. ^ i • 

Clinical Findings. The patient may complain of aching in the oin, 
frequency of micturition and blood in the urine. , 

Differential Diagnosis. If the urine conteins tubercle baciUi ana 
pus cells, renal tuberculosis is almost certainly present. 
and catheterisation of the ureters are necessary to wtablish 
of the lesion. The presence of tubercle bacilli alone in the urme 
not necessarily mean that progressive renal tuberculosis will mevi a y 
ensue. 
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there is eching in the loin. If, however, the mndition is biintcral nnd 

aSir*. ;i“,r 

Radiography after intravenous injection of Urosclectan u m > 

dernonstratc the lesion. Tviffi tlie nature 

Course and ComplicaUoos. The course must vary ^‘th the n 

of the obstruction. Pyonephrosis may occur os 

Prognosis. This also varies with the cause. Bilateral P 

fatal unless the obstruction is removed before irreparable ; 

renal damagehas been done.deathoeeurr.nstromurai.maorsuppur^^^^ 

Treatment. If the hydronephrosis is due to a moyobic “dn Y 

renal support should be tried. It this docs not afford relief an operatio 

will probably be necessary. In the majority of cases the treatment 
surgical. 


Nephrolithiasis 

- {lienal Calculus) 

Etiology. The cause of calculus formation is not knoiyn._ 
factors undoubtedly play an important part. These include ‘ ■ 
urinary stasis, a concentrated urine, and the presence of irr 
colloids, such as fibrin, which after precipitation will not go back in 
solution. Overdosage with alkalis, as m the treatment p P 
ulcer, may lead to the formation of phosphatic caleuh. it « now 
known whether calculi ore associated with a deficiency o i-ntl 

in the diet, and it is uncertain why they are prone to occur m 
in certain localities, as in Norfolk. In India, stone occurs , 

the poorer members of the community who live chiefly on c»ea 
do not have sufficient milk. This is possibly due to lack of vitamin . 
They are not believed to be associated with chalky water. ^ 
decalcification of bones calcium phosphate calculi 
parathyroidism or more rarely in hyperthyroidism. They ^ 

without any bony lesion. Lying in bed for a long time, in the rea » 
for example, of a fractured femur or poliomyelitis, or trauma 
kidney, is responsible for calculus formation in some ca^s. P 
amides may also result in renal calculus formation if sumwen . 
not taken during their administration. The acetylated form 
sulphonamide is precipitated in the kidney. Continued 
with vitamin D may also lead to the formation of renal wlcu i. p.gjj 
formation usually occurs after the age of 20, males being , 

affected, but urates may be deposited in the kidneys o ^ ^-un’dren. 
vesical calculi found in the bladders of „_Jej.the 

Occasionally a large calculus is found in the kidney of a chi • 

age of 2 yeL. Ooe composed of sodium, magnesmm aod 
phosphate, and another of xanthine, have been remo^ • y 
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is an hereditary disease ot the amino-acid transport, occurring in the 

*Slculi usually form around a colloid nucleus such ns 
fibrin mucopus, cell dOns and micro-organisms. Pnmaiy calculi are 
said to form in acid urine without any bacterial ‘"‘’““"'“Jj””’ 
secondary calculi are deposited in alkahne urine infected y>‘’' 

Thus a phosphntie crust may be formed around an uric acid nucleu . 

The fouLng varieties are described: Vric ac,d: Brown, tad and 

Scgular. cheium oxata (mulberry ealeul^) : Dark and irrn^ ar. 

tVhra formed in the bladder they arc round, they m^ 

when occurring in the renal pelvis. They am often 

phosphate or uric acid. Ammonium urate : Hard and brownish. P 

phosphate ; Rather soft and smooth Aftxrd or 

have an uric acid nucleus and a ““VP?’. (L T'„Aieo ■ 

yellow-green. radially laminated. Xanthsne : nedd|sh • 

Blue. wiU mark paper. It is derived from indol and ^ mre. 

Calcium carbonate ; Smooth, hard and dark grey. 

‘“'1taSl““gs. If the calculus remains in the kidta fubstace 

there may be no Symptoms, or the P»«“‘ 

loin, and protein and blood are found in unn . ^ 

ma; be related to jolting. If the TWs 

there is severe pain owing to stretchmg of the P * 

occur with a stone in the ureter, and the pain « ^e ^ this distensma 

rather than to the passage of the stone along • , 

ceases either when the kidney do« not “"“j^L^Srrrf 

obstruction is relieved. The pain is felt m the dank y 

to the sound side, it may also radiate to the groin “d side o the 

thigh. There is usually a sense of nausea, “"f ' “miting m . 

Renal colic is an agonising pain, which is proba y ca ^nrnxs'sms 
spasm of the renal pelvis and ureter. The pam o«^ '"X^uLm 
and radiates along the course of the ureter to t ® ^ 
and testicle, and the testicle may be drawn up. P.. There is a 
Rushed, sweats, rolls about in agony and ^ • contain 

frequent desire to micturate, and the unne is sea tj but it 

bloid. The attack lasts usuaUy from a few mimltes m = ''“^“Vd 
may be considerably longer. After the attack there is aching 
tenderness in the loin. , . rif»;ditv on 

On Examination; During the “D^ek there u a j attacks 
the atlccted side. The chief symptoms of a “ jiatinc to the 

of pain felt at the end of Uie penis after imctun ^ . f^m-nev of 

perineum and inner side of the Uugh. Th^ « 
micturition and the urine shows evidence of cys i from 

DlffcrcnUal Diagnosis. Renal colic must be diKcmm 
other varieties of abdominal colic ond P®*”* awocinted with 

appendicular or pancreatic colic, or from a Die s , ovarian cj-st, 

a movable kidney and kinking of the wretCT, fro _i,rtw renal calculi, 

or rarely from a tabetic crisis. The X-rn>^ Fie. -iC)- 

P^vided Ihej' contain a sufTieicncy of calcium ( 
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generally nffccted. The patient may complain of cdiing in the loin, or 
of attacks of severe pain in the loin radiating along the course of the 
ureter to the groin or inner side of the thigh (Dietl’s crisis). Jlicturition 
is scanty and there may be hrematuria. This is probably due to kinking 
of the ureter. An intermittent hydronephrosis may develop. In some 
cases relief is obtained by wearing a belt with a kidney pad, but operation 
may be necessary in cases of Dictrs crises. 

Congestion of the Kidneys 

Passive congestion occurs in heart failure (cardiac kidney) or is due 
to obstruction of the renal veins. The urine is diminished in volume, 
the specific gravity is raised, protein is present and red cells, granular 
and hyaline casts may be found in the deposit. 

lafarctloQ of the Kidneys 

The emboli arc usually derived from the heart. Minute bacterial 
emboli, in subacute bacterial endocarditis, give rise to focal nephritis. 
Larger infarcts cause severe pain in the kidney region with hauna- 
turia. 


Syphilis of the Kidneys 

Chronic nephrosis may occur in the secondary stage. Later, gum* 
mata may form, with on associated amyloid degeneration of the kidneys. 

Renal Tumours 

Simple Tumours. Tlicsc arc comparatively rare. They include a 
fibroma, adenoma, lipoma, papilloma and angioma. An angioma of the 
renal peUns may give rise to severe and s<M:allcd ** essential *’ hsmaturia. 
A papilloma of the pchis tends to be locally malignant, recurring after 
removal and spreading down the ureter. 

il/olignanl Tumours. These may be primary, and include a 
carcinoma, such ns an adenocarcinoma (hj’pcmcphroma or Grawilz 
tumour). A squamous cpitlicliomn may form in the renal pelvis. The 
primary sarcoma includes an embryoma (Wilms* tumour, containing 
muscle fibres and rarely cartilage and bone). Sccondarj' carcinoma and 
secondary melanotic sarcoma also occur. 

Pathology. The hj'pcniephroma. This is now usually considered 
to l>e a papill.ary adenocarcinoma arising in Uic renal tubules. It 
m-ay occur in any part of Uic kidney. It sho\rs yellowish fatty areas, 
and hicmorrhages or c>'sts may be present. Second.ary deposits form 
in the long lioncs, such as Uie tibia, in Uie bodies of the vertebrx, and in 
oUwr organs, such as the lungs, liver and brain. Tlie lx>ny deposits are 
often vcr>* vaxcul.sr. Ollier varieties of carcinoma include an alveolar 
adenocarcinoma and n tubular adenocarcinoma. 

Clinical Findings. Tlie patient may be on infant, in which case the 
tumour is umally « sarcoma or hj’pemephroma. 

On Eraninttilon : TIjc clxUd U weak, pale, wasted and the abdomen 
is swollen. K renal tumour may be present. The cliamcteristie signs of 
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the shadow accurately. „tt.nV, of renal colic arc not 

Course and Comp icaUoiu. S'”™' i. Wcclion. resulting 
infrequent. The chief comphcn , , cystitis 2. Obslruciion, 

in pJcUtis. pyelonephritis. Vyoneph^^ iTtophy and anuria if 
produdng ''5'^'°”'?'?™™’ 8 Vtaralion, with extravasation 

T.^Zo^X:t:irTsL^r. ntay’suhscquently fonn. 

ScS removri^me'Tta^’ ma^be o^S 

If both kidneys are affected, or if there is evidence of failure oi 

function, the outlook is very grove. . u u. in hot 

Treatment. ProphyUclU. Plenty of Ilmds should be drunk m 
climates. Pyelitu should be adequately treated. 

CuraiiM. During the aiUtek ; Local heat apphed to 
hath may reUeve the pain of a mUd attaek. For a severe a 
injection should be given of morphia, sulph. 1/8 gr. (20 “B-l^^c 
sulph. 1/100 gr. (0-0 mg.). Afler the attach; To aid ‘’f j 

calculus along the ureter, a mixture containing tne. belladon. 1 
(1 ml.) and pot. eitras 80 gr. (2 G.) should be pven every « 
the pupils dilate. If the stone is not passed, the opinion of a suig 
should be obtained as to the advisability of operative removal. In y 
case the patient should be kept in bed until the hicmatuiia has c^«. 
and an alkaline mixture given, if the urine is acid, containing l or. • 
SO gr. (2 G.), pot. bicarb. 20 gr. (1-2 G.), sod. bicarb. 20 gr. (1^ ''•t F- 
chlorof. 7 m. (0*45 ml.), aquara ad 1 fi. oz. (80 ml.). 1 A- oz* (3° “ *; *.* 

Subsequentireatment : If oxalate or urate crystals are present in ^eu . 

a dose of the alkaline mixture should be given at 
render the morning specimen of urine alkaline. The diet shorn ^ 
in vegetables, and if urates are passed meat should only be taken ^ 
quantities, and substances rich in nucleo-protein, such as ’ 

kidneys and Uver, should be avoided. The diet recommend ^ 

luria is described on p, 471. In all cases, at least 4 to 5 pm ^ i 
litres) of bland fluids should be taken in the 24 hours. 
of fluid every 6 hours by day and by night appears to dissolve y 
calculi and to prevent their formation. D-Penicillamine, .^g 

caps., 3 caps, q.i.d., together with pyridoxine 50 mg. q.i.d., may ^ 

the stones if given for 3 or 4 months. If there b fever or 
desensitization may be effected by stopping the peniciUamme an 
beginning again with small doses. 

Movable Kidney 

(Floating Kidney. NephroptosU) ^ f ce 

Undue mobility of the kidney is not of great clinical 
Three degrees are described, palpable, movable and floa mg. 
patient is usually a middle*aged woman and the rignt 
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The kidney substance may be almost entirely replaced by cysts. They 
contain a dear or turbid fluid, in Trhich urea and blood may be present. 
One or both kidnej's may be affected. In addition, cysts may be found 
in the liver and pancreas and at times in the lungs. 

Clinical Findtogs. The infant may be still-born, or may die rapidly 
from uremia. If occurring in adults no symptoms are usually noted 
until after the age of 80. The symptoms are then those of malignant 
renal sclerosis or of a renal tumour. The patient complains of lassitude, 
headaches, attacks of nausea and vomiting, or of an aching in the 
loin. 

On Examindion : An irregular renal tumour may be felt on one or 
both sides. The heart is usually enlarged, the arteries thickened and 
blood pressure raised. The urine resembles that of ncplirosclerosis, the 
volume being increased, the specific grovitj' low, and a trace of protein 
being found, with an occasional hyaline or granular cast. Periodical 
attacks of hsematuria may occur. As the lesion progresses, the blood 
shows retention of urea and non-prolcin nitrogen. 

Dlflcrcntial Diagnosis. The diagnosis cannot usually be established 
unless the irregular knobbly kidney is palpable. Retrograde pyelo* 
graphy shows characteristically lengthening and compression deformity 
of the pclWs and calyces, of the ** dragon or “ spider ” type. The 
calyces and pelvis may show clear-cut crescentic indentations, some- 
times with a half shadow due to projection of the cyst into the calyx or 
pelvis. These changes are bilateral. An operation may be performed 
for n renal tumour, and the true nature of the lesion may only be dis- 
covered in tins way. 

Course and Complications. The course is progressive, with gradual 
failure of renal function. Polycj’stic degeneration of the liver and 
pancreas follows in some cases. Cerebral htemorrhage may occur as a 
complication, which may be due to rupture of on aneurysm of the 
circulus arteriosus (of IViflis). 

Prognosis. Death may ensue in from 0 to 25 years after congenital 
cystic disease lias been diagnosed. The patient may live for many 
years with n high blood nitrogen content. 

Treatment. This is os for arteriolar nephrosclerosis. The kidney 
should not be removed by operation. 


The Solitary Cyst 

Tills is usuallj* met with In children. It is probobly a variety of 
polycj'stic disease. Tlie Sri's! is generally situated In tltc renal cortex, 
and may contain over 2 pints (1-2 litre) of fluid. In adults large solilarj" 
serous cj'sts occur in the parenchyma of the kidney. They contain 
clear yellow fliud- 


RetenUoo C}‘sts 

These are met with post-mortem In cases of chronic nephritis. 
Clinically they give rise to no symptoms. 



the veinary system 

this a.e : A tutnour i. felt in to pt- 

bactenrd^ and later =^t“ds ^ A band of 

S:rc^"-y be fonn^a -ning jt The — b- 

tonndcd border and the upper ^le rj^rinfmay contain blood or 
slight movement with respiration. The urine may 

’’^San adult a hypemeptonra t^y 1« I? 

no local signs, or it may form a delimte ^ the 

reveal tot one kidney is abnormal. An Painless 

nresence of a renal tumour with masses of tortuom artKics. 

rm^toaistoearliest sign ofarenal tumour in the maion^^^^^^ 

In to male to presence ot a varicocele, occurring for to fim 
patient at middle age, which does not disappear on 1^ g ’ 
suggestive of a malignant renal tumour, especially if "8 ^sed 
Fever may occur apart from evidence ot infection, with 
sedimentation rate of the red ceUs. Secondary 

form in the bones. espeeiaUy in the skuU, '’crtcbrie femur Md humem^ 
Secondary deposits in the lungs usuaUy give rise ^y^wsTn both 
X-ray examination reveals to presence of soft woolly shadows 

If blood is present in the urine, catheterisation ot to ureters will 
show from which kidney it is coming. , , 

Prognosis. Death usuaUy occurs from 1 to 2 years from the 
of diagnosis. . », -m 

Treatment. The results of nephrectomy or of X*ray treatmen 
disappointing. 

Renal Cysts 

The following varieties ot cysts may occur in the kidneys ; Congeni a 
cystic kidney. Solitary cysts. Retention cysts. Hydatid cys 
Degeneration cysts in new growths. 


Congenital Cystic Disease of the Kidneys 
(Polt/cysiic Disease) 

Etiology. There are two types of the disease, infantile and adult. 
both the cysts are glomerular and appear as closed systems. 
infantile type there is no morphological evidence of a connection c 
the cysts and the renal pelvis. In the adult type cysts 
the course of the tuhules as a rule are connected with the exc o 
tubules and renal pelvis. The etiology is obscure. In the mfan i 
the theory that there is a failure of the tubule of the nephron , 
with tlie collecting tubule may bold good, but this is not so m i . j 
type. The cystic nephron of the adult retains part of its 
activity and takes part in the formation of urine. 
why the adult with the disease may survive imtil late midme i * 
Pathology. The kidney may be considerably enlarged, s 
BO that when occurring In the foetus it causes difficulty m 



CHAPTER VI 

FLUID AND ELECTROLYTE BALANCE 


Disturbances of water and electrolyte metabolism may produce 
serious and irreversible Illness. It is important, therefore, to understand 
the basic principles of fluid and electrolyte phpiology, so that these 
disorders may be recognised, corrected, and, if possible, prevented. 

Basic Physiological Considerations 

The total body water is estimated as 50 to 65% of the body weight, 
the greater the fat content of the body tbe smaller the proportion of 
water. Thus the total body water of a man weighing 11 stones (70 kg.) 
is approximately 45 litres, made up as follows : — 

Intracellular fluid . . 80 to 85 litres 

Extocdlularnuid. .IZUtrcs I 

Blood plasma 8 litres 

Normal Daily Fluid Balance. The normal healthy adult on a normal 
diet in a temperate climate lias the following water balance 
Jnlahe (ml.) Output (ml.) 

Fluid by mouth . . 1,200 Urine .... 1,200 

Water content of food, 1,000 Invisible loss (lungs and 

Water of oxidation . 600 skin) .... 1,200 

Stools .... 100 

2,500 2,600 

Thus the fluid intake in sucli a person should equal approximately 
the urine output. This does not usually apply in other circumstances ; 
for instance, in febrile patients and in hot climates the invisible loss may 
be much greater. 

Normal Electrolyte Balance, The blood plasma normally has an 
equal amount of aetd and base, each adding up to n total of 155 milli* 
equivalents per litre (mEq./L.). The milli-equivolcnt per litre is 
obtained by dlWding the figure in mg. per litre by the atomic weight of 
the ion concerned, and multiplying this figure by the vaicnej'. Below is 
given a list of tlie common ions, together with their conversion figures : — 


Na* mg. per 100 ml. X 10 divided by 23 

Iv ,, ,, X „ 

M 80 

Ca** ( X „ 

Hit* ( •* •♦ X *• 

Cl' .. »» X „ 

M 40) X 2 (valency) 
24) X 2 

.. 85 

IIPO ({ „ X tf 

„ 31) X 1‘8 

so*« ( „ », X „ 

M 82) X 2 

Alkali reserre : COf vols. per 100 ml, divided by 2*22. 
Plasma protein : C. per 100 nJ- X S’iS. 


stt 
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THE URINARY SYSTEM 


HydatJd Cyst 

This is due to an echinococcus infection. If the cyst ruptures into 
the renal pelvis, there is renal colit^ and booklets are found in the urine. 
It may also burst into the intestine or peritoneal cavity. 

Cystic Degeneratfon of a New Growth 

This is only discovered at the autopsy. 

Fusion of the Kidneys 

This usually occurs at the lower poles, constituting the “ horse- 
shoe ” kidney. Less often fusion of the upper poles is present, or the 
upper pole of one ludney unites vnth the lower pole of the other, or 
both kidneys fuse to form the " cake ” kidney. 
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may upset this considerably. Impairment of concentrating power of 
the kidneys leads to larger amounts of obligatory urine than normal, 
in order to excrete a given amount of waste products. This in turn 
alters electrolyte excretion in the urine. 

Types of Disturbances 

These may take the form of excessive intake, deficient intake, 
excessive loss, diminished loss, or a nuxture, e.g., in pyloric stenosis 
there is both excessive loss and diminished intake. 

Three of the common types of upset of clectrolj'tic balance arc 
illustrated in the diagram (sec Fig. 48). Gastric juice usually contains 



Fig. 48. Acii>*xuse CourosmoM or Blood Pijlsua im Vasiovs 
C oNomoN'S. B reprrwnU total ln5«. ft ttpro - cot* <u)phate 
and phosphate radicals, orpinlc adds and pUsina proteins. 

(After Gamble. James t..} 

free na, and hence in any condition where there is vomiting, more Q* 
will be lost than Na. In pyloric obstruction, therefore, in addition to 
loss of base due to dehydration and increase In R (due to increased 
concentmlion of plasma proteins because of reduction of plasma volume 
resulting from dehydration, and retention of phosphates, and sulphates) 
the total mEq./L. will be less than 155, Mote O* Is lost than line Ka 
and this is compensated for an increase in IICO^ compartment. The 
rnd result, therefore, is water deficiency, diminution of base, hypo* 
chloraania and alkalosis. 






fluid and electrolyte balance 

Thus to couvett u norntal serum caleium level of 10 mg. per 100 ml. 


Na . 

K . 

Ca . 
Mg . 


Base mEq.jL. 


10 X 10 X 2 = 5. 

The ae!d-bast'’composition of normal plasma U as follows (see also 
rig.4T):- 

" ' ' 27 

103 
2 
1 
6 
J6 
155 

155 

The type of diagram (see Fig. 47) 

convenient basis for working out add up 


142 

5 

5 


Acid tnEq.jL. 

HCOs 

Cl . 

HP04 

S04 . 

Organic acids 


. 

Plasma protein 


m Eq./L. 
155*1 


Base Acid 


140 


KCOj 


Na 


oase coiunuis . 

to the same total figure. If tn^s 
less than 155 mEq./L* the p 
is hypotonic, as occurs when tne 
loss of electrolytes is excessive and 
insufficiently replaced. A tota 
greater than 165 mEq./L. )S rare, 
and occurs in such conditions 
alkali alkalosis, in the absence 01 
much vomiting. , ^ 

The daily requirement oi ^ 
os NaCl in health is 2 to 5 G. (35 to 
85 mEq.), most of this ^eing 
creted in the urine as excess, 
being an obligatory loss m 
sweut only of 10 to 20 mEq. 
Slmitarly. there is only a s®a" I 
mEq.) obligatory loss of po^ 
slum, in the sweat and 
that a daily intake of 2 to 4 ( 

to 102 mEq.) in health is amp 

; the excess again being excrc 

the urine. 1“ oases of diOTh 

however, much Na and K m J 

lost in the stools. ^*ost of th 

Fio. 4T. Acid-bash Composition of cnflinm in the body 

Blood Plasma? (After Gamhk. changeable *0^ , whereas 
James L. “Chemical Anatomy, m the extracellular liuia, 

Physiology and Pathology ^ of potassium is largely an intrace 
Extracellular Fluid,” sixth edition, . 


SrgQnic 

Atlds 


Extracellular i'luid, ’ sixtn edition, * 

Harvard University Press, Com- lat lon. _ »• •j„nlc the 

bridge, Massachusetts, 105(.) In healthy indivia ly^cs 

kidnej’S maintain an exccUcnt control of fluid and elw ° 
but conditions such as renal failure, dehydration, a 
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anuria due to acute tubular necrosis, clironic renal failure, 
circulatory failure. It alsoo ccurs in Addisonian crisis. 


bums 


or 


Assessment of Type of Disturbance 

In each case of suspected electrolytic disturbance it is essential to 
take n clear history and make a careful examination. An accurate 
record of fluid intake and output is also ncccssarj*. Estimation of 
plasma Na, IC, Cr and alkali reserve, together vrith a blood urea are also 
important. The plasma specific gravity (normal 1 *027) in the presence 
of normal plasma proteins is also a useful indication of the degree of 
dehydration as is the packed cell volume and haemoglobin level, in the 
absence of ansemia. Simple bedside estimation of the amount of urinarj' 
chloride is also most useful as a guide to the plasma level, provided it is 
remembered that urinary chloride may be present with low plasma 
levels in Addison’s disease, pyloric stenosis with potassium deficient, 
salt-losing nephritis and conditions in which sodium loss has been 
greater than chloride loss, c.g., intestinal fistulas. Chloride may be 
absent in the urine when salt depletion has been relieved and even when 
oedema is present, e.g., in bypoprotcinjcmia and depressed renal function 
with reduced glomerular filtration. 

lYhile most cases of electrolytic disturbance are "mixed,” it is 
cons'cnicnt, if somewhat artificial, to consider the sjnnptomalology of 
the commoner types of upset. 

1. ir-rtfer /fdoricolion. Nausea, gain in weight, throbbing headache, 
hj 7 >crtcnsion, confusion, hallucinations and convulsions, 

2. }Vaifr Deftcienct/. Thirst, dehydration, scanty urine with a high 
specific gravity, urinarj* chlorides often Increased, blood pressure 
normal until late, plasma clUoridcs normal or mised and blood urea 
only slightly raised. 

C. Salt Vrplelion. Tliirst is absent. Dehydration, lassitude, cramps, 
vomiting, normal amount of urine until laic, with a low specific gravity, 
urinary chlorides usually absent, h> 7 >otcnsion and fainting, willi a 
consjilcmbly mised blood urea, 

4. Sodium Intoxication. (Edema, pcriphcml or pulmonar)’, with a 
raised jugular venous pressure. 

5. Potiusium Dejlcicncy, Sluscular weakness, paralysis, decreased 
tendon rcn«cs, and cleclrocardiogniphic changes, S-T segment de- 
pression, with T-wavc inversion sometimes, and a prominent U-wnve. 

C, Poforriura Intartcaijon. Muscular weakness, ventricular fibril- 
lation and atrial arrest. The clectrocardiDgrain shows Uie changes 
described on p. 4S0. 

Treatment. This is directed at correction of previous lasses and 
present abnormal losses, together with mainlenanec of basic daily 
requirements of fluid and electrolytes. Intravenous tlicrapy is often 
neeessarj', particularly if the patient w vomiting. Basir requirt^mts 
of fluid ami salt in 24 Iwurs can be given as 1 litre of normal saline and 

to 2 litres of 5% dextrose (wlUch elcelrolj'tically amounts to giving 
water) or as 2| lo S litres of 1/5 nonnal saline with 4-3% dextrose. 
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In dinrrhcnn there is loss of smter end nlso of Nn. K 

pancrentie sceretions contain S ^ incteosed 

wt than Ci'. and B is dinumshed more than u . it 

:":M“o£^i:cS-e™d“^ 

present and this, together with an inacMC m It. “ as^T"- 

of the bicarbonate, so that the patient is ncidotie as weU as njT 

chloTffimic. 


Causes of Electrolytic Disturbances 

1. Salt Depletion. Pure salt depletion is commonly due 

loss of -water and elcctrolj^es \rith subsequent replacement o . 
alone. Salt depletion also occurs in renal disease, such as enro 
nephritis and pyelonephritis, acute tubular ne^sis, f"® m 
dysfunction due to hormonal disturbances, os in Addison s d‘sea 
hypopituitarism, as the kidney does not reabsorb 
Excessive loss of salt and water in the urine occurs in diabetes 
with ketosis, Extrarenal loss occurs in chronic dianboa, mte 
fistulie, vomiting and sweating. Excessive diuresis m a paUent on 
salt diet may also lead to salt depletion. 

2. Water DepUiion. This is less common than salt depletion, 
occurs in patients who cannot or will not drink fluids, e.g.t oysp 8 » 
old age or coma, llixed salt ond water depletion is, of cours , 
frequent than either pure salt or pure water lack. 

8. Sodium and Water Excess. Water excess only occ^ u 
renal impsurraent, e.g. in acute tubular necrosis, or in the ^ 
operative period. Sodium excess is almost always accompamea ^ 
cess of water and occurs in hypoproteinffimia, the nephrotic ’ 

congestive heart failure, acute nephritis, cirrhosis of the bver, 
with cortisone, ACTH, DOCA and testosterone. It also occurs m 
cessive progesterone secretion (premenstrual). ^ • • r tie to 

4. Potassium Depletion. Conditions under which . ^f^^jjial 

occur include diarrhoea, continued aspiration of 8^^'^ 
contents, vomiting, starvation (as the Wdney is unable^ to c 
potassium as efficiently as it conserves sodium and there is brw 
of the protoplasmic tissues releasing potassium), diabetic ke 
recovery phase, Cushing’s syndrome and cirrhosis of 
ascites. It may also occur during therapy with ammonium c on 
steroid hormones, para-aminosalicylic acid, and after prolonge 
ment with diuretics, especially of the thiazide group. ^ in 

of primary aldosteronism results in excessive excretion of ^^Irre 

the urine. Potassium depletion may also arise in patients w^ ° of 
in long continued and excesrive purgation, and in the polyunc p 
acute renal failure. ' ^ nllmiria or 

5. Potassium Excess. This is found in patients witu oiij, 



CHAPTER Vn 


THE H/EMOPOIETIC AND 
RETICULO-ENDOTHELIAL SYSTEMS 

Introductoty. The litcmopoictic system is concerned ^s'ith the 
production during life of tlic formed elements of tlic blood. According 
to the poI)*phyletic view the red cells and granulocytes are produced by 
the bone marrow, the lymphocytes develop in lymph nodes and 
lymphatic tissues generally, and the monocytes arc derived from the 
reticulo-cndothclial system. The megakmyocytcs in the bone marrow 
throw off pscudopodia wlilch pass through the walls of the sinusoids, arc 
constricted off, and form platelets. Certain factors arc required for the 
maturation of the red cells. The primitive marrow cell (hxmocj'toblast) 
is converted into a procrj*throblast (megaloblast), possibly with the aid 
of an unknown agent. The active principle from the Uver and stomach, 
folic acid, and perhaps the vitamin B complex aid in the change from 
procrytliroblast to normoblast. Iron, copper, thyroxine and possibly 
vitamin C are concerned with the change from normoblast to crj'thm- 
cyte. The rcticulo-cndothclIal cells arc branclicd conncctivc*tissuc cells 
with nfllnity for special dyes such as pyrrhol-hluc. Tliey arc widely dis- 
tributed in tlic spleen, liver, bone morrow, omentum, adrenals, llie 
pituitary, etc. Red cell destruction is cffcclcd by the reticulo-cndothclial 
cells in the spleen and liver, and possibly elsewhere. The total blood 
volume is approximately 5 litres. 

The following examinations of the blood or bone marrow may 
be required in the investigation and trentment of diseases in this 
group : 

]. A lUood Count, A normal blood count for on adult is ns 
follows : Red cells, overage for both sexes, 5,000,000 per c.mm. Hb. 
average normal for males ond females, Haldane standard is 100%, or 
14-8 O. llb./lOO ml. References to nb.% in this l>ook arc those of the 
Haldane standanl. T1»c sire, shape ond staining properties of the red 
cclk are notctl. Nonnalty no nucleated red cells arc seen, except in an 
infant for a few days after birth. Rclictiloc>’lcs arc immature rctl cells 
showing with vital stains a reticulum in Uitir cytoplasm, and normally 
present to the extent of 0-5 to 1%, Tliey are the same cells os exhibit 
jiolychroinasia when stained in n drj' film. An cxce« of rcliailocytes in 
the hlfxxl indicates that the red cells are licing rapidly put forth into the 
rircul-ilion. Tl>ch.rmoglobin content of each average re<3 cell is indimlcil 
by (a) Thf Mron Corpusmlcr IJb. Tliit Is the weight of lib. in each 
average eell. Tlw nomwl mean it 20*5jy {yy «=» O-OOOOOOOOOl mg.). 
(b) The .Vciin Corjt^tS'nilar lib. Coneentretton, Thh indicates the degree 
to nhieh each red cell is caturatnl srith lib. Tl»c normal mean is SJ%. 
.\ rfsdmg I'elow 32% indicates iron dcncicnc}'. (e) Tbf Cffeur /nd>jr. 
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In estimating the extra electrolytic requirements which need to be 
added to the above fluids, the following are rough guides : , 

1. For every 100 mg. (17 mEq./L.) the plasma Cl needs raising to 

normal (585 i^./lOO ml. or 103 mEq./L.) give 0-5 G. (8-o mEq.) of 
NaCl per kg. of body -weight. . , , . 

2. For every integer the specific gravity of the plasma is abov 
1.027, give 200 ml. of fluid, usually as 100 ml. of nonnal saline and 
100 ml. of 5% dextrose, assuming a mixed water and salt deficiency. 

8 For each 1 mEq. the plasma bicarbonate has to be raised 
normal level (27 mEq./L.) give 4-4 ml. of 1/0 M sodium lactate per kg 
of body weight, provided the acidosis is a metabolic one, and the pn 
of the blood is decreased. i. .a 

“ Normal ” saline contains 0 G. of NaCl per litre. Although it is 
isotonic with the blood, it is by no means physiological as each litre 
contains 154 mEq. of Na and Cl', which is highCT than the normal 
plasma level. Hence it cannot be given indiscriminately as if it were 
truly a physiological solution, although in the presence of normal rena 
function the excess chloride is usually excreted in the urine. 

Potassium supplements should never be given by mouth or intra- 
venously in the absence of an adequate urinary output, e.g., 1,500 ml. pw 
day. The basic daily requirements are 60 mEq., and this may be gi\ eh 
by mouth as 8 to 5 G. of KCl, in the absence of any food intake. Enteric 
coated tablets containing KCl should not be used, due to the dan^r o 
small bowel ulceration. Intravenously it may be given as 2*23 G. o 
KCl per litre in 2 of the 8 litres of fluid given each day. It should never 
be given at a rate faster than 1 litre of such fluid in 8 hours. Additiona 
potassium must be administered if there are previous losses. Ih this 
connection it is important to remember that in the absence of an adequa e 
calorie intake, the daily loss of potassium in the urine will be increase , 
due to b^eakdo^vn of protoplasmic tissue. A useful potassium mixture 
for oral use consists of 1 G. each of potassium acetate, bicarbonate an 
citrate made into a mixture, and given 2 to 3 times a day to cover 
basic requirements. It is less unpleasant for the patient to take than 
is KCl. Effervescent potassium tablets (BPC), each containing* 
mEq. of potassium, are another palatable preparation, but they also 
not contain chloride. . ^ 

In conclusion, it must be stressed once more that for correction o^ 
fluid and electrolyte losses, it is essential to have an accurate recora 
fluid and electrolyte intake and output. 
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Cells in Normal Bone Marrow Smears 
(Percentages) 


Ilaanoo'toblasls 0 to 1 

Proerj-thfoMasts 0 to 4 

Early ond intermedlite normoblasts . . . 4 to 1 J 

Late normoblasts - , 7 to 10 

Myeloblasts • • « « • . . ,Oto 2*5 

Promyelocytes . . . , . . . . 0-5 to 5 


.Slyclocylcs 

Metamjtlocj'tcs 

PobTOarpIis 

1 Kcuirophit 

1 2 to 8 

I 10 to 25 

1 10 to 40 

I Cosinophit 
0 to 1 : 

0 to 2-5 I 
1 0 to 4 j 

Basophil 

Otol 

Lymphocytes . 

. 


5 to 20 

Monocytes ... 



0 to S 

Plasma cells . 



0 to 1 


Total cell count 25,000 to 100,000 per amm. 
ikiyeloid to nucleated red cells ratio 2:1 to S : 1. 


0. Jihod Grouping. The red cells may contain ngglutinoscns A or 
B, or both, or none; and the scrum may contain a^lutimns « or /9, 
or both, or none. Agglutinin a or causes agglutination of corpuscles 
containing agglutinogen A or B, respectively. Four LaniUtcincr ABO 
groups arc dcscriljcd, according to the corpuscular agglutinogen content. 


Group 

, CorpuieutarAsglufino^m j 

5m<m 

A, B or 1 , , . j 

AB 

0 

A or 2 . , . 1 

A 

p 

B or i3 . , . , 


« 

Oar 4 , . . 1 

O ! 

B + ^ 


There arc also lAndstcincr sub-groups, such as A,, A«, AjB and 
AjB. Further the scrum from group B donors may contain b, aj, and 
Bj agglutinins. The Bhesus factor is described on p. 00. Blood grouping 
}ms become more complicated by the discovery' of other factors such as 
the Lutheran, Kell, M, J*f, P and S factors irhich nwy cau?e mcompati- 
bility. 

Donors. Croup AB may give blood to Group AB ; Group A to A 
or AB ; Group B to B or AB; and Group O is a universal donor. 
Jleeipientt. Croup AB is n univers-al recipient j Group A may receive 
blood from A or O ; Croup B from B or O, and Croup O [torn O. It 
I* iKTttcr to use the Mood of a donor of die same group os the recipient, 
miller than llinl of a univcruit donor. Furllier, the serum of the 
recipient should always Ik* tested against the corpuscles of the donor. 
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This indicates the amount of Ilb. in each average red cell, '‘"d taking as 
arbitrary normal figures, Hb. 100%. and red cells 5 millions, the C.I. is 

^Tbc normal figure is 1. (d) The Satmalion Index. This 

fndtates die degree to irhieh each average red cell is =nta"itb 
Hb., as shown by comparing the mean corpuscular lib. concentrabo 
of tbe blood in question with the normal mean corpuscular Hb. 
normal saturation index is 1. , / » /nt Tir.ym 

The size of cadi average red cell is indicated by : (a) 3 Ac .«can 
Corpuscular Diamclcr. Tbe normal average is r-2p. {b) 2 he Mm 
Corpuscular Volume. The normal average is 87c^. (c) TAe , , a 

Index. This indicates the volume of an average red cell of the dimu 
in question compared with the normal average red cell volume, ine 
normal figure is 1. The average life of a red cell is about 120 days ; 
it is destroyed by disintegration. White cells : 6,000 to 0,000 per c.n^* 
Differential white count. Granulocytes. These include : Polymorpno* 
nuclears (neutrophils) 60 to C5%, eosinophils 1 to 4%, mart ce s 
(basophils) 0-25 to 1%. LjTnphocytes (small) 15 to 25%. Lymphocytes 
(large) 6 to 15%. large mononuclears (monocytes, hyaline or trami* 
tional cells) 4 to Q% (see Fig. 49). The average life of a polymorpho- 
nuclear cell is four days, and of a lymphocyte less than n day. 

2. A Platelet Count. Normally there are 200,000 to 600,000 platele s 


per c.mm. , 

8, FragilUy of the Red Cells. Normally hsmolysis does not occur in 
solutions of sodium chloride, unUl the percentage of NaCl has ^en 
lowered from that of normal saline (0-0%) to a strength of 0-45%. 
increased fragility hemolysis may begin at O-05% NaCl and be comple e 
at 0-5%. 

4. The Bleeding Time. A small cut b made in tbe ear or 

Drops of blood are taken up on absorbent paper every 30 seconds, un 
bleeding stops. Tbe normal time b 1 to 5 minutes. , 

5. The Coagulation Time. This varies with the method used, an 
a control should always be made to allow a normal reading as 
comparison. The normal time by Lee and "While’s method is 4 to 
minutes. 

6. The Sedimentation Rate of the Red Cells. By the Wester^en 
method, in which the tube is divided into 200 mm., the normal reading 
at one hour is plasma 1 to 6 ram. for men, and for women plasma 4 o 
mm. By Wintrobe’s method the normal sedimentation reading at one 
hour is plasma 0 to 9 mm. for men, and for women plasma 0 to 15 inin. 

7. The Estimation of ProihromMn in Plasma. The clotting time o 
oxalated plasma, when mixed with an excess of thrombokinase on 
optimum amount of calcium, b employed as a direct measure of ^ 
prothrombin content of the plasma. Using the method of Quic • 
normal plasma (100% prothombin) should clot in 12 to 18 secon s. 

8. Sternal Puncture. 0-25 ml. of marrow fluid is removed by punc 
of the sternum, using a Salah needle and dry sjTinge. The fluid is P 
in a tube containing Wintrobe’s dry oxalate mixture, smears ere 
stained by Lebhman’s method. 
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typing, and in detennining the Dnlty blood group. 
drfng the indireet test using the patient's serum and baeterm. immune 
bodies are adsorbed on the bacteria. ^ disease 

Various abnormal eeUs may appear m the “““f “ 

1 Abnormal red. cells. Macrocytes arc large non-nucleated ccl«. 
Microcytes are small non-nucleated cells. ^''So'oWasts “n er^to 
blasts Iso large nucleated cells Normoblasts 

cells. The red cells may exhibit polychromasia (staining diUnse y 
bluish colour) or punctate basophilia (showmg blue 

ceUs have a darkly stained central area. nedcellsMy , 

(anisocytosis) or in shape (poikilocytosB and sickle ^^th 

iehite^lU. Precursors of granulocytes: These are prcmyelocyte into 

oval nuclei, myelocytes with indented nuclei, and 
with a lobed nnelcus. These cells may contain neutrophil, oosinophil 
or basophil granules, and are classed accordingly. The parent ceu 
the myelocyte is called a myeloblast, and that of the lymp , 

a lymphoblast (see Fig. 49). It is often very difficult to distjngu 
between a large immature lymphocyte (lymphoblast) and a myelo 
The myeloblast is slightly smaller, and often the oxidase test sti 
that the cytoplasm is granular. In the very early stag«, however, 
oxidase test is negative. The oxidase test is negative with the ' 

blast, the cytoplasm being agranular. Plasma cells are rarely xoun 
the peripheral blood in such conditions os multiple myelomato i 
measles, German measles and leukemia. 


Lcucocytosis 

Deflidtlon. An increase in the number of white cells in the bloo^ • 

Etiology. Physiological lcucocytosis occurs after meals, exercise, 
cold baths, and during labour and the first week of the puerperium. 
In children there is a physiological lymphatic lcucocytosis. In pa o 
logical lcucocytosis the different types of white cell may be unequa y 
affected. Pofymojyftonnclrarfcucoc^orwr Thisismetwithininfec o 
in lobar pneumonia, in paroxysmal tachycardia, in coronary ’ 

in diabetic coma and after an acute hEemorrbage. 00% of } . 

cells may be neutrophil polyraorphonuclears. Lymphatic leucocyiosi • 
This occurs in lymphatic leukaemia, glandular fever, whoopmg-coug 
and sometimes in mumps. Up to 00% of the white cdls . 

lymphocytes. Eosinophilia : This is found in^ asthma, in 
infections such as ankylostomiasis and hydatid disease, in smn dis 
such as psoriasis, urticaria and dermatitis herpetiformis, in , ^ g 
myositis, and at times in acute polyarteritis nodosa, Hodgkin s is 
or leukaimia, in chronic abdomina! tuberculosis, or it may .. 

a familial condition of imknown eUoIogy. Up to 70% of the 
cells may be eosinophils. A condition of eosinophilia with splenome^ 
is described, due to syphilis, Hodgkin’s disease, malaria or some 
known cause. In 1943 Weingarten described what he cmled a 
disease, tropical eosinophilia. This is met with in India end is c ^ 
terbed by severe spasmodic brondutis, lcucocytosis and an eosmop 
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of up to 89%. X-ray examination shows a diffuse mottling of the 
lung fields. Many of these cases have been shown to be due to a filarial 
infection. The condition usually responds rapidly to intramuscular 
injections of Acetylarsan. The solution for adults contains 50 mg. 
arsenic per ml., and the dose is first 0*5 ml., then 1 ml. and subse- 
quently 2 ml. The injections are given twice weekly for 5 weeks. Better 
results are obtained with diethylcarhamarine (Hetrazan) tablets (50 mg. 
each) given by mouth, 8 mg./kg. body weight for 4 to 16 days. Loefller, 
m 1932, described a somewhat similar condition, an eosinophilia, with 
shadows, as shown by X-ray examination, in the lung fields. The mast 
cells may be increased to about 20 % in myeloid leukmmia. The large 
nononuckars may increase in infections such as malaria, syphilis or 

trypanosomiasis. 


Leucopenla 

Definition. A diminution in the number of white cells in the blood. 
Etiology, Physiological leucopenia : This occurs in old age and in 
5 rvation. Pathological leucopenia : This may be met with in tuber- 
^ *>sis, influenza, typhoid fever, pernicious anmmia, splenic anaemia, 
^ersplenism, Hodgkin’s disease, after exposure to radium, in phos- 
henzol poisoning, in aplastic anaemia and in agranulocytic 


. . Thrombocytosis 

increase in the platelet count occurs after a hiemorrhagc, 
chronic ” i * splenectomy. It is met with in polycythmmia vera, 
Hodgkin’s disease, in the remissions of 
'^cinoma anmmia of chronic sepsis, tuberculosis, 

» etc. Thrombocythaemia is described on p. 560. 


Anjemia 


ANiCMIA 


'^cessive dest ^ deficient formation of red cells or from their 

to in 1930, grouped some of the anaemias 

^ cealisc^ thaf fismoglobin content of the red cells. It should 

^ernud in prooorf’ ^ contain less haemoglobin than 

^^ount of him (hypodiromic anremia), the proportional 

®®'^dition as hvn^^ ^ never increased. There is therefore no such 
bebc^^ ♦ anaemia, the high colour index in pernicious 
^‘j^oglobin. vr containing a normal percentage of 

simple classified the anacmiais as macrocytic, normo- 

t* ^tumt^^., and microcjrtic hypochromic. If the red cells 
^^binin Bjj or megaloblaistic anaemias arc benefited 


^ however tpJ • ° hypochromic anmmias by i: 


fof megaloblastic anaemias. If the saturation 

Poll'owb!!?"? in^nrd a clarification with an etiological 
Ua^.* is that of Davidson with some inodifi- 

These may be due to : («) 
^ Cue principle (see p. 523). This occurs as a primary 
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of up to 89%. X-ray examination shows a diffuse mottling of the 
lung fields. Many of these cases have been shown to be due to a filarial 
infection. The condition usually responds rapidly to intramuscular 
injections of Aeetylarsan. The solution for adults contains 50 mg. 
arsenic per ml., and the dose is first 0*5 ml., then 1 ml. and subse- 
quently 2 ml. The injections are given twice weekly for 5 weeks. Setter 
results are obtained with diethylcorbamazinc (Hetrazan) tablets (50 mg. 
each) given by mouth, 8 mg./kg. body weight for 4 to 1C days. Loe/Iler, 
in 1932, described a somewhat similar condition, an eosinophilia, wth 
shadows, as shown by X-ray examination, in the lung fields. The mast 
cells may be increased to about 20% in myeloid leukicmia. The large 
mononuclears may increase in infections such os malaria, syphilis or 
trypanosomiasis. 

Leucopenfa 

Definition. A diminution in the number of white cells in the blood. 

Etiology. PhffsioJogieal Uueopenia : This occurs in old age and in 
starvation. Pathological leueopmia : This may be met with in tuber- 
culosis, influenza, typhoid fever, pernicious ancemia, splenic antemis, 
hypersplcnism, Hodgkin's disease, after exposure to radium, in phos- 
phorus and benzol poisoning, in aplastic anicmia and in agranulocytic 
angina. 

Thrombocytosis 

A temporary increase in the platelet count occurs after a htcmoirhnge, 
childbirth and splenectomy. It is met with in polycythremia vera, 
chronic myeloid leuktcmio, Hodgkin's disease, in tlie remissions of 
pernicious antemm, and In the ansmia of chronic sepsis, tuberculosis, 
carcinoma, etc. Thrombocythannia is described on p. SCO. 
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of up to 89%. X-ray cxaminatioTi shows & diffuse mottling of the 
l ong fields. Many of these cases have been shown to be due to a filarial 
infection. The condition usually responds rapidly to intramuscular 
injections of Acetylarsan. The solution for adults contains 50 mg. 
arsenic per ml., and the dose is first 0*5 ml., then 1 ml. and subse- 
quently 2 mL The injections are ^ven twice weekly for 5 weeks. Better 
results are obtained with diethylcarbamaMne (Hetrazan) tablets (50 mg. 
each) pven by mouth, 8 mg./kg. body weight for 4 to 16 days. Loefller, 
in 1932, described a somewhat similar condition, an cosinophilia, with 
sbadoiTs, as shown by X-ray examination, in the lung fields. The mast 
ttih may be increased to about 20% in myeloid Icukmmia. The lerge 
^nonudears may increase in infections such as malaria, syphilis or 
trypanosomiasis. 


Leucopenia 

A diminution in the number of white cells in the blood, 
thology. Phytiologieal leueovenia : This occurs in old age and m 
Ration. Pathological leucopenia : This may be met with in tub^ 
hTrw«’ typhoid fever, pernicious ancemia, splenic P””?” ’ 

pE? disease, after exposure to radium, ^ j- 

aagina poisoning, in aplastic ancenua and in agranu 

occurs after^ 

Hodgkin’s disease, in 0 t„berculos» 
«.cS 1™;?; “■‘d m the anicmia of 

• 'tc. Thrombgcythffimia is described on p- 
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binds Bu into a non-diffusible complex which prevents it from being 
digested in the intestine. Further, if vitamin B^ is injected parenterally 
it becomes active because it is bound to a substance in the tissues, and it 
exists in the blood in the bound form. This union is destroyed by heat, 
the vitamin Bjj being thus rendered haunopoietically inactive. The 
hrcmopoictic principle is absorbed in tlic ileum and is carried to tljc liver 
and other organs, and stored in the liver, and to a lesser degree in the 
kidneys and spleen. In its absence pernicious aniemia develops owing to 
the failure of conversion of megaloblasts into eiylhroblasts and normo- 
blasts in the bone marrow, Wien these megaloblasts are liberated into 
the blood stream they arc destroyed by the cells of the reticulo- 
endothelial system. The iron, whicli Is deposited in the spleen, liver and 
kidneys, and the excess of bilirubin in the blood, arc in part due to this 
hfcmolj’sis, and in part to the failure of the bone marrow to utilise these 
substances in the production of red cells. 

In pernicious anosmia the Bj* in the food is not absorbed owing to 
the absence of the ** intrinsic ** factor from the gastric juice. Achylia 
gastrica has been demonstrated in the majority of cases, the gastric 
juice showing no' free IICI, pepsin or rennin after the intramuscular 
injection of histamine. In pmiietow mmnnta i« childhood free acid is 
present in the gastric juice and there is no gastric mucosal atrophy. The 
secretion of the intrinsic factor is, however, absent. Gastric carcinoma 
docs not cause pernicious antemin because the patient dies before the 
body stores of Bj, arc c.\hrtustcd. This takes 3 to 8 years. Pernicious 
nnicmia may be an autoimmune disease as antibodies to parietal gastric 
mucosa cells and to intrinsic factor arc found in the scrum. Tlicrc is no 
folic acid deficiency, 

Sturgis and Isaacs have shown that the intrinsic factor is present in 
dried wliolc hog’s stomadi. 

Predisposing eaiues: 1. Age: Usually after 05 years. 2. Sex: 
No definite difiercncc. 0. A familial incidence is noted in some eases. 
It is said to be more common in blood group A than in group O. 4. 
Extensive gastrectomy, up to 30% of sucli cases may dc\-clop pernicious 
onn-mia. 
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Me=t(the dietbeing 

deteet (i.c.. resulting from Bomn rcrognisnble pemieious 

sprue, dysentery !„i„m in’rcstation. in card- 

anemia of pregnancy, in D p J in this latter CTOup there is 

noma of the stomach and after gaste^ 

S5£iS»— -"Ks— 

Xre the food intake is often satisfactory ; 

recognisable food or endocrine defect, as m the 

anaemia of infants, chlorosis, chrome gastatis and cnteri - 

disease, starvation, prolonged milk fccdmg as m the 

of peptic ulcers, and in myiMcdcma and thyrotoxicosis. • 

hJmnhogic anoxia,. These occur after acute or elironie hi™o:Tha|. 

3. Jiinnelytic ammias. (a) Acute hsemolysis may result fl®” 

■water fever, malaria, paroxysmal hicmoglobinuria, , 

toxins, such as snake venom. It also occurs in Lederer s 
(ii) A persistent hiemolysis, os in congenital or “r 'i 

jaundiee, sickle-cell ansemia, Cooley’s aniemia, and lead poisoni ^ 
i. Anxmuzi due la inkibilim of the bone marrem function. IhMe m y 

he primary, as in aplastic anajmia, or secondary, as in aplastic 

due to noxious agents such as X-rays, radium emanations, benzo^ i 
or mercury. A leuco-erythroblaslic ansemia occurs, owing 
ment of bone marrow, in carcinomatosis, myelomatosis, in osteos . 
including the marble bone disease of Albcrs-Schonberg, in myelosc » 
in Hodgkin’s disease, xanthomatosis of bone, in Gaucher s 
acute hsemolytic anemia and in acute infections. Nucleated re ® 
are found in the blood in numbers greater than would be expec e 
the ansemia. There may be os many as 50 normoblasts for 
leucocytes. There may also be occasional myelocytes and myelo 


NUTRITIONAL DEFICIENCY ANEMIAS 
Penddous Acsemla 
{Addisonian Anesmia) 

Definition. A severe megaloblastic ansemia, characterised 
typical blood and bone marrow picture, and, if untreated, a progre 
course which is often interrupted by remissions. , 

Etiology. Pernicious ansmia results from the lack of a haimopoi 
principle which has been isolated from the liver as vitamin 
cyanocobalamin. It can also be prepared from the liquor obtaine i 
growth of sireptomyces griseus. Castle’s “ extrinsic ” factor, w ’ 
vitamin Bu, is present in protein food. In order that it may ^ rector, 
htematopoietically active it must be bound to the “ intrinsic 
which is a mucoprotein seacted in the upper part of the stoma 
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gastrica, no free HCl being secreted after injection of histamine. The 
Juice also lacks pepsin and the ** intrinsic factor.’* Rarely the juice 
contains acid and pepsin, but the “ intrinsic factor ” is absent. The 
stomach empties rapidly. Blind gastric biopsy, using a flexible gastric 
biopsy tube, shows atrophy of the gastric mucosa in pernicious antemia 
and in subacute combined degeneration of the cord. Tiie scrum Bjj 
content is below the normal loir level of 140///* g./ml. 

Dlflerential Diagnosis. The diagnosis of pernicious anaunia depends 
upon the typical blood count, with megalocytosis, high colour index, 
and the presence of large nucleated red cells, the bone marrow findings, 
and the fractional test meal showing an achylia and absence of the ** in- 
trinsic ’* factor. During the remission phases, although nucleated red 
cells may be absent in the blood film, yet the average size of the red 
cells remains greater than normal. In carcinoma of the stomach the 
blood count may closely resemble that of pernicious anemia. The X-ray 
findings and occult blood test ore usually hdpful. In sprue and infections 
with the Diphyllobothrium latum the blood picture may be similar to that 
of pernicious anxmia, but achylia is not present. In the mcgalocytic 
anxmia of pregnancy the gastric juice contains free hydrocliloric acid. If 
there is much pigmentation Addison’s disease may be suspected. Tlie 
blood count senses to difTcrentiatc. Patients thought to be suffering 
from pernicious anaemia may not have tliis disease, but some lesion in the 
small intestine. The erroneous diagnosis of pernicious nmemia may have 
been made by finding achlorhydria in the ordinary test. More delicate 
tests for achlorhydria may reveal the presence of free liydroclilorlc add. 
In the augmented histamine test an anti-histamine, mepyramine, 
25 to 50 mg. tab., is given to diminish the side clTccts of histamine. A 
subcutaneous injection of histamine, 0 04 mg./kg. body weight, is then 
given, and the gastric juice is collected for a fixed period by continuous 
motor pump aspiration through a polythene tube. Precise and 
reproducible data arc obtained. 

IVith tubeless gastric nnalj*sis a cation cxclmngc resin, which is 
dissodated by hydrochloric acid, is given by mouth. It is absorbed and 
excreted in the urine and its amount estimated. Tlic resin \«cd is 
azurcsin or dingnex blue. In the test an intramuscular injection of 
antatoUnc (Antistin) 200 mg, is given, followed 15 minutes later by a 
subcutaneous injection of 0*01 mg. histamine ocid phosphate per kg, 
IxKly weight. A control specimen of urine is collected CO minutes Inter. 
The patient is then given by mouth 2 G. aruresin with n glass of water, 
and the dye in the urine passed in the next 2 hours is estimated color- 
mctrically. Positive results arc usually accurate, but false negative 
results occur. 

In pernicious anxmia in addition to the achlorhydria and the presence 
of mcj^ocytcs in the blood, there are megaloblastic changes in the bone 
marrow, a low scrum Ics-cl of vitamin B,j, mahalworpUon of oral 
radioactive s'itamin and n reticulocWp response to Bu therapy. 
Postcrodateral sclerosis may occur before the development of the 
typical blood picture of p-trnidous anrcmla. Achrestic anxmia 
to use} is described by Wilkinson ond rsTnels, TIic anxmi.a 
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and occasionally by the spleen and kidneys, on applying a 2 to 5% 
solution of potassium ferrocyanidc foHowcel, after washing, by 5 to 
10 % hydrochloric acid. The red marrow of the bones is increased, 
especially in long bones, such as the femur. Degeneration may be found 
in tlie postero-lateral columns of the cord. 

Clinical Findings. The patient is usually an adult between the ages 
of 40 and 70 years. Very rarely pernicious anemia occurs in children. 
He complains of progressive weakness, increasing pallor with dyspnoea 
on exertion, palpitations, and at times anginal pains due to anoxia 
of the heart muscle. In some cases swelling of the feet or ankles may 
be noted. There may be soreness of the tongue, numbness or tingling 
in the legs and hands, vomiting or diarrhoea. Failing vision, due to 
optic atrophy, may be the first symptom. Tlie atrophy is secondary 
to a retrobulbar neuritis, the lesion being near the cliiasma. Other 
neurological evidence of subacute combined degeneration may be veiy 
slight. 

On Eaaminatton : The nutrition of the patient is usually good. The 
tongue may be very smooth. The skin is pale ^ with at times a 
lemon-yellow tint. Tlie hair may be prematurely grey: There may be 
cutaneous pigmentation with areas of leucoderma, and small petechi® 
may be seen. The spleen is enlarged in about 8% of cases and the 
liver may be palpable. E^'idence of postero-lateral spinal sclerosis may 
be found, such as patchy anesthesia of the legs, weakness of muscles 
and an extensor plantar response. Coses in which there is tenderness of 
the calves, weakness of the legs, tingling, numbness, and depressed 
tendon reflexes, may be suffering from peripheral neuritis or an early 
stage of subacute combined degeneration. Loss of vibrarion sense 
is often the earliest sign of a spinal medulla (cord) lesion. In some 
instances there is definite jaundice and ascites. The blood : A typical 
count during a relapse phase is as follows : Red cells, 500,000 to 
2,500,000 per c.mm. Hb., 12 to 65% (1-8 to 0-6 G. Hb./lOO ml.) C.I., 1-1. 
Mean corpuscular Hb SOyj*. Mean corpuscular Hb. concentration 33%. 
Saturation index 1. The average diameter of the red cells is 8”24/i 
(normal 7'2ft). Mean corpuscular volume 150 c/i. Volume index 1*5. The 
red cells show anisocytosis, poikilocytosis, raegalocytosis, polychromasia 
and punctate basophilia. Normoblasts and megaloblasts are present. 
The platelets are reduced. Reticulocytes are increased to about 2%. 
IVhite cells : There is a leucopcnia, 4,000 to 5,000 per c.mm., with rela- 
tive lymphocytosis up to 50%. The polymorphonuclears show a “ shift 
to the right” in the Ameth count, many having a four or five lobed 
nucleus. There are usually some myelocytes present. The coagulation 
time : This is prolonged. The sedimentation rate : This is increased, 
owing to the aniemia alone and not to tissue destruction. The serum : 
An indirect van den Bergh reaction is given. The bone marrow obtained 
by sternal puncture in untreated cases shows 25 to 45% of the cells to 
be megaloblasts and erythroblasts, and premature hffimoglobinisation is 
present. The urine and feces contain an excess of bile pigment. During 
treatment with vitamin Bjj an output of reticulocytes occurs before the 
number of red cells increases. The fractional test meal shows achylia 
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5. After gastrectomy, due to lack of tke intrinsic factor and so to 
lack of absorption of Bjj. 

6. Infestation with Diphi/llobothrium Icium. The worm is thouglit to 
ingest vitamin Bj. from the intestinal contents. 

7. A blind loop or stagnant loop of small intestine. Bacteria in the 
intestinal contents are thought to utilise Bi-. The blind loop may be 
due to strictures of the jejunum or ileum, following resection of a portion 
of intestine, or to diverticulosis of the upper small intestine. 

8. Advanced liver disease which prevents storage of Bjj and of folic 
acid. 

9. Drugs such as phenyloin, primidone, barbiturates and pyri- 
methamine. 


Simple AcWorbj'dric Anicmia (Faber) 

(Idiopnihic Microeptie Anamia) 

The patient is usually a woman of middle age. She complains of 
pallor, dj’spncca, swelling of the feet, palpitations, indigestion and, in a 
severe case, of anginal pain. The predominance in the female sex is 
probably due to uterine losses of blood. The food intake is often 
satisfactory but may be deficient in iron, or the iron Is not adequately 
absorbed. Kormally 15 mg. of iron per day are required. 

On Examination : The skin is pale and often sallow. The nails 
BTC concave or spoon-shaped (koUonychia) in many coses, and brittle. 
Cracks arc often seen at tlic comers of the mouth. The tongue is 
smooth, red, hut not sore. The spleen may be enlarged. There are 
no changes in the spinal medulla (cord). The test meal shows a complete 
achlorhydria with rapid stomach emptying, and mucus is present in 
excess ; there is usually some pepsin, and some HCl response to the intra- 
muscuhar injection of histamine. Distlc has shown that if beef is incu- 
bat«l W’itli the gastric juice, the hrcmopoictic principle of pernicious 
nruemia is produced even in specimens of histaminc-rcfractorj* gastric 
secretions. This shows that tlic juice contains Castle's ** intrinsic factor ’* 
and explains why the patient docs not dcs’clop pernicious anremKo. 
Occasionally normal test meal findings arc recorded. The STin den Bergh 
test on the blood is negative ; the faeces contain no occult blood. The 
blood count is that of a h>’pochromic microcytic nnjcmia with a low 
colour index, sucli as, red cells 3 to *1 millions per c.mm., lib. SO to 50% 
to 7--t G. irb./lOO ml.), C.I. 0-4 to 0-5. Tlie majority of the rc<l cells 
arc smaller than normal. Complications include the Plummcr-Vinson 
SNTjdromc. 
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^Stuons. Re^Usicn. are common, dming which 
the patot tceU and is belter, and the blood count 
crise^ may also be noted, characterised by the appearance ^ ^ 

"ZLTlt nucleated red cells. Some cases pursue a 
fatal in a few days or weeks, in others life is 
It is doubtful if permanent recovery, apart from treatment, e 
Even after successful treatment the achylia near y ' 

Complications include trophic ulcers on the buttocks and he , p 
monia, nephritis and a tendency to develop gastric carcinoma. 

Prognosis. The disease is fatal usually within two to three yeara 
if no treatment is given. The introduction of the vitamin Bi. 
has revolutionised the outlook, and it is now very rare for a patient to oie 
during the acute stage if adequate treatment is given. _ 

Treatment. Vitamin Bu (cyanocobalamin) should be given, it 
available as Cytamen in ampoules containing 50, 100, 250 or l,o 
raicrograms per ml. The initial dose is 1,000 micrograms 
twice in the first week, and then 100 roictograms, repeated daily “ 
remission is obtained. A maintenance dose of 50 to 100 rnicsrogra 
should then be injected every 2 to 4 weeks for an indefimte penoa. 
Higher serum levels are obtained with the use oniydroxocobalamm 
(Neo-cytamen), An initial daUy dose of 1,000 micrograms is 
on 4 alternate days followed by 1,000 microgrnms every 2 to 8 montns. 
The state of the disease should be checked by periodical blood counts. 

In the later stages of the initial treatment there is often iron den- 
ciency, as shomi by a mean corpuscular Hb. concentration o un 
80%. Iron should then be given as ferri et ammon. cit. 80 to 45 gr. 
(2 to 3 G.), t.i.d., and iron is also valuable when nervous symptorns are 
present. Folic acid must not be used in tlie treatment of pernicious 
ansemia owing to the risk of neurological complications developing. 


The Megaloblastic Anxmias 

In addition to pernicious ana:mia and in some cases of hypothj 
roidism this group includes : — ^ ^ _ 

1. The pernicious an$mia of pregnancy, due to excessive deraan s 

folic acid in the diet. . j 

2. Tropical megaloblastic anremia, due to insufficiency of fouc 

in the diet. , c • nv in 

3. Megaloblastic anjcmia due to dietary folic acid dencien y 

certain gastric disorders and psychiatric conditions. _ *. i 

4. The megaloblastic aiueraia of sprue and of idiopathic steaton i • 

due to lack of absorption of vitamin Bj* and of folic acid. Other . 
inal causes include regional ildtis, malignant reticuloses and tubercu • 

Ibtcessive excretion of formiminoglutamic acid (Figlu) in the unne a 
giving histidine by mouth is an indication of folic acid depletion. 
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Bcveral weeks. A rapid loss of one^third of the total blood volume 
usually proves fatal. 

Clinical Findings. A severe bamorrhage results in pallor, restless- 
ness, a feeling of sinking through the bed, thirst and faintness. The 
pulse is frequent and its volume small. The blood nitrogen may rise 
and uncmia ensue. 

Treatment. A blood transfusion is required in severe coses. The 
recipient should be given sufficient alkali by mouth to render the urine 
alkaline before the transfusion, os this will tend to prevent a tragedy 
due to hemolysis and precipitation of acid htematin in the renal tubules. 
In other cases iron should be given in large doses such as ferri et ammon. 
cit. 80 gr. (2 G.) t.i.d. 

The Anasmls o( Chronic Hszmorrhzge 

Etiology. This anarmia results from repeated small hrcmorrhngcs 
whicli may be due to such causes as pulmonary tuberculosis, hicmor- 
rhoids, aspirin, carcinoma of the alimentary tract, etc. 

CUnlcal Findings. The amcmla is of the microcytic hypochromic 
type, with a low colour index and the average red cell is smaller than 
normal. 

Treatment. This consists in the establishment of measures to stop 
the bleeding, and the administration of iron. 

THE HiCMOLYTIC AN^IIAS 
Acute Kmmolysls 

In the haimolytic anaunias there is an increase in the number of 
rcUculocytcs in the blood for a period of time, with no corresponding 
rise in the blood count ; there Is also an excess of bile pigment in the 
blood. AVilh rapid blood destruction there is lixmoglobinuria and 
excess of urobilinogen in the urine and farces. 

The nxmol^dic nnxmias may be classified os follows : — 

Hereditary. These arc due to inlroeorpuscular causes, such ns 
changes in tlic shape, sfre and thiclajcss of the red cells nssociated 
with abnormal forms of luemoglohln. They include congenital aclioluric 
jaundice, sicklc-ccll nnrcmia, thalassxmia, and paroxj'smal nocturnal 
hicmoglobinuria. Acquired. Tlic aiMcmia is due to cxtracorpuscular 
causes, to substances in the plasma which result in harraolysis. They 
include : — 

1. Infections. Especially malaria and Ct. meMi septicarmui. 

2. Ojemica! substances. Lead, phcnylhydrazinc, suIphonamWcs, 
phcnacclin, arsenic, phosphorus, quinine, and trinitrotoluene. 

a Allergy. Idiosynerasj* to the bean vxeiajaha, 

4. Immune^ reactions. Mismatched blood transfusion, erylhro- 
bUstos'n fermUs, paroxs*smAl cold lucmoglobinuria, virus pneumonia, 
and idiopathic acquired lixmolytie amemlas of tinknoirn origin, indmi- 
Ing I.ed<rrrr*« amcmla. SjTnptomatic h.rmob'tic anarmU may IfC tin 
eariy manifeftathn of M^nteattc Jttptis rrj'titentato^s*. it msy afro 
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iniection. Th. toU' — “ nS^fle: 

each 1% aeficil of „„nnal. Aprcpara- 

plus 60% to restore the i™*; FerrU-enin may be used, injecting 

tion of saccharated iron oxide such ^ j subseauent days, until 

50mg.onthefustday.l00mg.ont^s™naanW 

S th"— ^ '"“1‘ Sr' "'S 

l“oSTm,. a minute 

r? Xnc^r'excS 

foXILTot pmTOkinrhVrosi^^^^ a second should mt 

Shc&S"^ 

of malignant changes occurring later at the site of injection, 
transfusion may be required in very severe cases. 

The Plummcr-Vinson Syndrome 
This is described on p. 18. 


The Nutritional Antemia of Infancy. 

This is due to deficieney of iron and minerals in milk, and ‘5 ™ta e 
by the administration of iron. The following mixture is used : Fern e 
ammon. eit. li gr. (0-1 G.), a,, ehlorof. 60 m. (4 ml.). Add ^o 8 dmps 
of the mixture to the feeds three times a day, and gradually m 
up to eo m. (4 ml.) t.i.d. The mother also is frequently aniemic. 


Chlorosis 

{The Green Sickness) 

Chlorosis, which was so common in the early part of this century m 
young women working in shops, is practically never seen now. , 
characteristic features were the hypochromic anaimia, inmeaseu 
volume, excess of gastric hydrochloric acid and a greenish tinge i 
skin. Now we occasionally see a similar condition m adolescent 
and females, although the greenish Unge is locking. T '*' :„2 
responds well to fresh air, correction of constipation, a diet contoi 
meat and vegetables, and the administration of iron. 


POST-H.SMORRHAGIC ANEMIAS 
The Anaemia of Acute Haemorrhage 
Etiology. The hiemorrhage may be external or internal, and du 

various causes. _ j w ,. « severe 

Pathology. The regenerative changes in the blood due 
hiemorrhage include a polymorphonuclear leucocjdosis, taking p ^ 
within a few hours, follow^ by a more gradual dilution o , -ytes 
with fluid derived from the conneeUve tissue spaces. 

(up to 6%) arc seen and the ted cefls sh^ ‘‘”‘r“^-°!}L'’is low for 
chromasia, with an occasional normoblast. The colour ind 
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5CX distribution. Tiie liabiJity to the disease is transmitted as a dominant 
Mcndclian character. The sj*mploms arc usually noted before the age 
of 10. 

Pathology. The spleen is moderately enlarged, but the capsule is 
not usually thickened. TIic pulp contains many red cells, winch are 
ingested and destroyed by the endothelial cells. The red bone marrow 
is hyperplastic. 

Clinical Findings. Often no ^Tnptoms are noted, but the patient 
may complain of jaundice, or of attacks of vomiting, or of weakness and 
ansmia. 

On Examination : Tliere is some icterus of tlie skin and conjunctivie. 
The spleen is enlarged. Long-standing ulceration of the may 
be noted. The urine is dark and contains urobilin, but no bilirubw. 
The blood : The red cells arc fragile, undergoing hemolysis in 0-75% 
NaCl solution, whereas normally hrcmolysis does not occur until the 
strength of the NaCl is lowered to 0*45%. The average diameter of 
the red cells is reduced (microcytosis). There is some ansemin, but 
the colour index is gcnc^Ij’ just under unit)'. A few normoblasts 
and an excess of reticulocytes ore present. The white cells arc normal. 
Blood crises occiur in which there is a more marked anarmia, a Icuco- 
cjicsis, and the number of reticulocytes is increased. Tlic crises may be 
due to increased lucmolysis or to aplastic changes in the bone marrow. 
The scrum gives an indirect van den Bergh rc.’iclion, tlie jaundice being 
of n liffimolytic tj'pc. The focccs arc dark and contain stcrcobilinogen 
and slcrcobilin. Other congenital defects such as oxycephaly may be 
present. 

Differential Diagnosis. This is established by the familial incidence, 
the microcytosis with jaundice, and the increased fragility of the red 
cells. A blood examination during a erbis may suggest a leukicmia or 
Uie acute h,T:molytic anxmia of Lc<lcrcr, owing to the leucocytosb 
with the presence of some primitive grnnulocj’tcs. 

Course and Complications. The disease docs not necessarily produce 
any serious cffccls upon tlie patient** health, but an inlcrcurrenc septic 
infection may result in an **ana:mic breakdown*’ later in life. Gall- 
stones and deposits of urates around the joints may occur subsequently. 

Prognosb. Tlib U good with adequate treatment. 

TVeatment Splenectomy will cure tlie condition as regards the 
jaundice and anrmia, although the fragility of the retl cells after 
splenectomy is still greater than normal. It b only required in cases 
in which crises occur and should be performed in the remission stage, 
and a blooil transfusion should only be given after cJircfalcro5s-m.itclung. 
In very severe crises splenectomy may be performed ns an emergeney 
measure after a small preliminary blood transfusion. 

Acquired Acholuric Jaundice 
(.■fcjuiVrtl Uanolytic Icierus) 

DefitUUoQ. A variety of acholuric jaundice appearing In adults. 

EUology. Tlie cause b usually unknown, but in some cates the 
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occur in the reticuloses, in >y”P""f,Xmia ' 

overnctivity of the spleen nnd reticulo-cndothehnl system. 

Ledcrer's Anffiinla 
{AeuU Fthrile Antrmia) 

Etiology. The cause is unknown, but the presence of hiemolysins 
in the blood is considered to be the exciting f“ttor >n some cases. 

Pathology. The spleen may be enlarged with infarction and the 
bone marrow is hyperplastic, with an erythroblastic reaction. 

Clinical Findings. The patient is iKuaUy an adult under g 
of 20. He is suddenly taken U1 with malaise, h^dachc, fev« of 100 
104® F. {37-8 to 40® C) and often a rigor, vomiting and epista^s. 
passage of dark urine (htemogiobinuria) may be the 

On Examination ? The patient may be slightly or dermitelyjaundicea 

and the urine may contain blood and bile pigments. The spleen ““J 
palpable. The blood: Red cells, 2 millions per c.mm. or less. 
the red cells are usually macrocytic, but in adults they may be muw 
cytie, normocytic or macrocytic. C.I.. usually about 1. Somenucl 
red cells may be present. The reticulocytes ore increased. Ibe wnn 
cells are usually increased (20,000 to 100,000 per c.mm.) and myelocytes 
and myeloblasts may be present. In children a lymphoc^osis y 
occur, with up to 10% of lymphoblasts. The blood culture is “Ctu^ 
Differential Diagnosis. At the onset gastric influenza is oltea 
suspected. It may be difficult to differentiate the disease from acme 
leukemia, unless recovery occurs. . « 

Prognosis. Death may rapidly occur, or the temperature may 
to normal and the patient recover in o few weeks. , 

Treatment. An immediate blood transfusion, after very 
cross-matching, should be given and repeated if necessary. Predmson 
may be given in doses of 5 mg. q.i.d. If there is not a good respon 
splenectomy should be performed. 


Chronic Hsemolysls 

Chronic hamolytic ansemia occurs in acholuric jaundice, in si ® 
cell antemia, and at times in Hodg1dn*s disease. 

Congenital Acholuric Familial Jaimdice 

{Ilcemolytic Icterus. Heredilaiy Spherocytosis. Minkowski s Disease) 

Definition. A disease characterised by enlargement of the spleen, 
slight icterus and increased fragility of the red cells. . 

Etiology. Experimental evidence suggests that a defect, poss 
metabolic, in the spherocytes causes them to be unduly fragi e. 
antibodies are found in the blood by Coombs’ test, and 
cells surNdve normally. The spleen may destroy these abnomally , 
and unduly fragile red cells. There is a familial incidence with an eq 
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(heterozygous state). If he receives it from both parents (homozygous 
state) he wjU suffer from sickle-cell aniemia. 

Clinical Findings. In some cases there arc no S3rmptoms, the patient 
liaving only the sickle-cell trait, in which the red cells become sickle- 
shaped when incubated under a cover slip for longer than 2i hours. 
This is much more common than sicklc-ccU anfcmia. In others, when 
both parents have the sickle-cell trait, the disease manifests itself by 
acute attacks in which the patient complains of weakness, pains in 
the muscles and abdomen, vomiting, diarrhoea, irregular fever and at 
times ulceration of the legs. Slight jaundice may be present. The 
blood : The red cells are diminished in number. The average size is 
slightly enkarged (Wntrobc). The sickle-shape appearance of the 
red cells is only seen in blood which is freshly drawn and allowed 
to stand under a sealed cover-slip. In about 12 to 24 hours over C0% 
of the red cells become elongated, and return to their normal shape 
in another 24 to 48 hours. There is anemia of varying degree, with 
some nucleated red cells, polyduxjnmsia and rcticulocytosis, Tlie 
colour index is below unity. There is a Icucocj'tosis of 12,000 per 
c.mm., or more. The fragility of the red cells is decreased and the 
indirect van den Bcrgh reaction is positive. If sickle-cells arc transfused 
into a normal person they ore quickly destroyed, but if normal cells 
arc transfused into patients suffering from a sickle-cell ancemia, they 
sun*ivc normally. 

Prognosis, Recovery rarely takes place, the patient usually 
developing an intercurrent infection before the age of 85, 

Treatment. General hygienic measures should be adopted and a 
course of vitamin Bn and iron treatment tried. 
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anlmiaUassocUtedwithprevIo^^^^ 

consider the ^ jher thnn qualitative blood reactions. 

diKering only m J? ^,30 aescribed occurring in various 

Symptomatic hiemolytio . . svphilis, or in diseases such 

infections such as ,e„i(a:mirnn ovarian tumour or a 

as carcinoma, cirrhosis of the bvCT, . j ^ hicmolysin is 

S.-=H“5r“rsir^“3S; 

adsorbed to the red cells, nt the female sex. 

Clinical Fintoigs. The patient is an adult, often of the le^ e 
The onset is frequently sudden with nausea, vomiting and ] 

Later, attaeks of biliary colic may occur. There is a 

On Eraminclioa: The spleen ^ enlarged. /„“ytosis 

haimolytie anocmia, but the blood change arc >noonstant. Spher yt 
and inLased fragility may be present. The red cells nmy be no Jt 
or macrocytic. The reticulocytes are usually J in 

van den Bergh test is positive, and e-vcess of urobilinogen is 
the ficces. Hmmolytic crises may occur. The urine contains 
Gall-stones occur as a complication. not be 

Treatment Splenectomy will often effect a cure, ^ and 

performed until any possible cause of the isease has teen tre „ 
the cfteol of corticosteroids determined. Blood transteio ^ 

required before the operation, but it must only be given after very 
cross-matcliing followed by the Coombs test for sensitisation. Au 
splenectomy the Coombs test usually remains positive. 


Slcklewcell Ansemla 

{Drepanocyiic An(Bmia) 

Defimtion. A severe amemia, in which the red cells, when deprived 
of oxygen, assume an elongated or sickle shape. ^ West 

Etiology. Sickle-cell amemia occurs chiefly in negroes 

Africa and North America. Both sexes are affected and there is a 

incidence, the sickle-cell triut being transmitted as a 5Ien e i 
nant. The patient is usually under 80 years of age. _ tronhy 

Pathology. The liver is usually enlarged, and there is hyper p 
of bone marrow and lymphoid tissue. The spleen is enlarge ® 
this disease, owing to congestion, but later, as the re^lt of sidero ’ 

it is small. The sickling ’* depends upon the partial oxygen pr 
The deformity of the red cell is due to the hsemoglobin not g, 

solution. The hjemoglohin is abnormal and is kno^vn os hsmog 
There is replacement of glutanuc acid in the p chain of jn 

haemoglobin by valine. Abnormal htemoglobin C and D are ° 
some cases. If the arm or finger is compressed, in order to re ^ 
oxygen supply, immediately before the blood is taken, the 
sickle-cells seen in the direct film may be 90%. The 
results from an indiNddual reedving hsemoglobin S from one p 
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Prognosis. Death is to be expected in less than a year unless there 
is some cause which can be removed. 

Treatment. The effect of vitamin Bj* treatment in this disease is 
usually disappointing. Iron and arsenic arc without avail. A blood trans- 
fusion produces only temporary improvement, but repeated drip trans- 
fusions may keep the patient alive for several years. Concentrated 
suspensions of fresh red cells arc preferable to whole blood, as they arc 
required less frequently. When the hicmoglobin falls to 55 % (8‘1 G. Ilb./ 
100 ml.), a transfusion should be given sufficient to raise tlie hemoglobin 
to over 80% (ll’O G. Hb./lOO ml.). Prednisone may also be given to 
diminish the tendency to bleeding from the skin and mucous membranes, 
at first 50 to 100 mg. a day for 4 weeks followed by a maintenance dose of 
15 mg. daily. To prevent menorrhagia fluoxymcstcronc (Ultandrcn), a 
non-virilising androgen, may be given, 5 mg. tab. daily, reduced to 2 mg. 
daily. Very occasionally splenectomy is successful ; more often the 
patient dies within a few days of the operation. 

Agranulocytosis 

{Agranuloqjtie angina. Granulocytopenia. Malignant ncutropcyiia) 

Definition. A disease characterised by a marked diminution in 
the number of granulocytes in the blood (neutropenia), with ulceration 
in the mouth, rectum or vagina. 

Etiology. A few cases arc of the acute idiopathic type, associated 
with idiopathic aplastic anosmia. TItc majority are due to substances 
which poison the bone marrow. Anddopyrinc and some sulphonnmidcs 
arc particularly dangerous, and a small dose of either may sensitise the 
patient. Noxious substances thus include amidopyrine, Novalgin, or 
barbiturates containing amidopyrine such os Allonal, Cibalgin and 
Vemmon. Dinilrophcnol, used for slimming, benzol, bismuth and gold 
salts, thlouracil, atomic bomb radiations, ncoarsplicnaminc, carbt- 
mazole (Nco-Mcrcazolc), phenylbutazone (Butnzolidin), Tritlionc, 
Diamox, chlorpromazinc, and cliloramphcnicol may also cause agran- 
ulocytosis. Very severe infections may nlso caiusc agranulocytosis. 
These include osteomyelitis, simisitis, transverse sinus thrombosis, 
scplic.Tmia and liver abscess. It is possible that in cases assoaated witii 
infection ngrnnulocytosis is the primarj’ cliange and this allows the 
infection to develop unchecked. Hypersplenism may nUo cause ngranu- 
iocytosis, possibly through an exaggerated inhibitory effect of a splenic 
hormone on Ujc Iwne marrow, possibly because of ovcrdestruction of 
white cells by the spleen. Agranulocytosis may result from irradiation 
and from the use of radio.icUs'c phosphorus, or be a part of the blood 
picture in aplastic anxmia, or nlcukicmic leukannia. Preditpositigeaiurt : 
l.Agc: Usually adults. 2. Sex: Fcmidcs predominate. 

Pathology. Tlicre Is a marked diminution or absence of myeloid 
cells (aplastic tj’pe) or of granulocj*tes (maturation tyjw) in llir bone 
marrow. No Itucocidal sulrtlance is present In the blood. 

Glidcal Findings. TJvc disease may h&vc an acute onset with sore 
throat, dysphagia, head«c!>e, shivering, ge o er a lited myatgic paint and 
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Indirect van den B«gh positive. X-ray examination shows diai^ges i 
the skull the long hones and the small hones of the hands and fee . 
There is ’rarefaetlL and trabeeulation of the long bones. Radiating 
sniculcs are seen in the lateral view of the skull. . , • „ 

DifferenUal Diagnosis. Conditions whieh require exclusion are 
acholuric jaundice, sickle-cell aniemin, Icukiemia and syphilis. 

Course and Complications. The disease is steadily progressive. 

Prognosis. Death usually occurs before the age of 10. „ 

Treatment. The administmtion of iron is not usually of any 
Splenectomy is occasionally advised. 


ANiEMtAS DUE TO INHIBITION OF BONE MARROW FUNCTION 

Aplastic Ansmla 

Definition. A severe anamia, closely resembling pernicious antemia, 
hut the course is not interrupted by remissions. ^ , 

Etiology. Aplastic anaemia is clarified as a primary anienus, as 
many cases no cause can be discovered. In some cases it is 
exposure to atomic bomb explosion, to X*rays or radium, 
tetrachloride, or to poisoning with benzol, gold, phcnylhydrazine, 
sulphonamides, or mustard gas. It may also occur os a terminal p a 
of untreated pernicious antemia, or of polycythemia rubra, or be 
replacement of bone marrow by sarcomatous or carcinomatous tumt^ i 
or it may complicate acute infections especially in children, sue 
influenza and diphtheria. . 

Pathology. There is marked aplasia of the marrow of the ong 
bones, the normal marrow being replaced by fat, and iron is n 
deposited in the internal organs, , 

Clinical Findings. The patient is usually a young adult of eit 
sex, who notices weakness, pallor, dyspnoea and palpitations as 
pernicious anaemia. The skin may have a yellow tinge. Purpura 
hemorrhages from mucous membranes, or from the uterus, may occur. 
The blood : Red cells, 0-5 to 1*5 million per c.mra. The 
generally of normal appearance. There are usually no reticulocyt . 
Hb. 10 to 30% (1-3 to 4-4 G. Hb,/100 ml.) C.I., 0-9 to 1. ® 

1,000 to 2,000 per c.mm. There is a relative lymphocytosis (up to 6 /oh 
No myelocytes are seen. Platelets are diminished. Bone marrow remove 
by sternal trephine is usually hypoplastic showing a lack of mature ce^ 
occasionally it is hyperplastic with many primitive cells. Achlorhyun 
not present. The van den Bergh reaction is negative. ^ 

Differential Diagnosis. The severe nature of the anemia is 
The blood count distinguishes it from pernicious anemia and 
locytosis. In aleukemic leukemia lymphoblasts or myeloblasts 
present, and examination of the bone marrow serves to differentia e. 

Course and Complications. The course is steadily progressive. 



THE LEUKMMIAS 


537 


may also be helpful, and 200 mg. should be injected intravenously daily 
for a -week. Fluids up to 5 pints (8 litres) should be taken daily. The local 
necrotic areas should be appropriately treated. Tlius the mouth should 
be sprayed before feeding with cinchocain. hydrochlorid. B.P. 
(Nupercaine) 1%, in glycerin 75% and water 24%, if pain prevents 
swallowing. Penicillin lozenges may be taken, as described above, or 
the mouth swabbed after feeds with hj'drogcn peroxide (10 vols.) 
diluted with an equal quantity of water, followed by a swabbing with a 
citric acid solution of 10 gr. (O-O G.) to 1 11. oz. (30 ml.). In eases of 
hyperplcnism splenectomy is usually advisable. 

THE LEUKiE^^AS 

Dehnition. Progressive diseases of the lucmopoietic sj-stem, 
characterised by an increase in the white cells and their precursors in 
the blood and changes in the myeloid or lymphoid tissues of the body. 

Etiology. It is probable that the changes arc of the nature of n new 
growth and result in some eases from exposure to X-ra>'s, to radiations 
from atomic-bomb explosions, or in association with phenylbutazone 
(Butazolidin) treatment. Although viruses have been found associated 
with Icukrcmia there is no proof that a ^^^us is the cause of t!ic disease. 
During the last 12 years tlicrc has been an increase in the incidence of 
acute Teukremia. 

Varieties. Leukemia may be acute or chronic, and is subdivided 
furtiier into acute lymphatic leukicmia (lymphadenosis), acute myeloid 
leukoania (myelosis), acute monocytic (histiocj'tic) leukaimia, chloroma, 
chronic lymphatic leukicmia, and chronic myeloid Icukicmin. 

Pathology. The types of white cells which are seen in the blood 
in the Icukrcmins are largely embryonic, such ns myclocj’tcs, myeloblasts, 
lymphoblasts, etc. The only way to learn to recognise these cells is 
by having them demonstrated in blood films under the microscope, 
and a detailed description will not therefore be given (see Fig. 49), 

Acute L>*mpbaUc, Acute Mj'clold and Acute Monocytic Leukscmlas 

Clinically it is impossible to distinguish between these diseases, 
apart from the bloal examinations. They are comparatively rare. 

Pathology. Acute Lymphatic Leukirmia. Tf>crc is hyperplasia of 
lymphatic tissue throughout the body, srith enlargement of the Ijmsph 
nodes and infiltration of the spleen, hVer and bone marrow with 
lymphocytic cells. 

Acute Myeloid I.euhiein\a. TIjc Ijrmph nodes are enlargnl to n 
varying degree, and Uie spleen, liver and bone marrow are Infillraled 
with myelocytes and premyelocWcs. 

Acute Monocytic 7>ul-ifrtnm. Tlic spleen, liver, lione marrow and 
lymph notles arc infiltmtcil with embryonic monocytes (histiocytes). 

In all varieties lixmorrhagcs may l>e found in such ory^ns as ll»e 
stomach, inteslinrs, lungs, brain, kidneyf, into the bticcal muroos 
membrane and under the sVm. riirommoine changes have l>ecn fi*untl in 
acute leukicmia. 
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sulphonamide treatment. below 4 000 per c.mm., 

tta—'o?';— es. accompanying symptoms c, 

Ulceration is seen in the mouth, m erilreed Sd the 

spinal fluid showing a paretic ty^ f There is a leucopenia, 

A trace of protein is usnaUy present. The blo^. There 
due to the marked dimmution of the granuloses. A ST 
as followsi mite cells, 1,000 per cmm StSs 

mononuclears 16»/„, lymphocytes 80%. No ^ be a 

seen. The red cell and platelet count are normal, or there m y 
slight antemia. . v:«r.Ant’s 

DiffercnUal Diagnosis. The throat lesion may throat 

angina or diphtheria. These are excluded by exammation ^ 

swabs and by the blood count. The leucopema with 
cytosis is differentiated from aleulaemic lymphtetma by —uim 

of immature white cells. Monocytic 

agranulocytosis. In the former the white cells show a high p P 
of monocytes (up to 80%). In aplastic antci^ the u] bv’^current 
Periodic neutropenia may occur, characterised chmcaliy oy 
oral ulceration. _ is 

Course and Complications. In acute untreated cases the , 
usually rapidly progressive to a fatal issue. Complications i 
bronchopneumonia and jaundice. , 

Ptognosb. The prognosis has been much improved by t e 
penicillin except in the acute idiopathic type and in severe smo 
cases. The response of the maturation type is more favoura e 
that of the aplastic type. , 

Treatment. Prophylactic. Amidopyrine is a con 

should not be prescribed. There appears to be no justmab e 
for the use of gold salts. Sulphonamides should not be given^ or 
than 7 to 10 days and drug fever is an indication for their imme 
discontinuance. ftreat- 

Curative. No definite curative treatment is known. A line o 
menl which has been successful in some cases is a course of P®*'' . 
This is based on the hope that if the risk of secondary infection, 
usually the cause of death in agranulocytosis, is removed or mimmi 
the penicillin, the bone marrow will recover its power of forming 8^^ 
locytes, and, once the noxious agent is removed, a cure hours 

800,000 units of a procaine penidlUn should be injected y 

for about a week, and if there are mouth lesions, a j be 

be sucked every- hour for 8 doses. Tetracycline (Achromycin) s J 
given by mouth, 250 mg. capsule, 4 times daily. Vitamin B| 
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may also be helpful, and 200 mg. should be injected intravenously daily 
for a week. Fluids up to 5 pints (8 litres) should be taken daily. The local 
necrotic areas should be appropriately treated. Thus the mouth should 
be sprayed before feeding vdth cincliocain. hydrochlorid. B.P. 
(Nupercaine) 1%, in glycerin 75% and n-nter 24%, if pain prevents 
swallowing. Penicillin lozenges may be taken, as described above, or 
the mouth swabbed after feeds wtli hydrogen peroxide (10 vols.) 
diluted with an equal quantity of water, followed by a swabbing with a 
citric acid solution of 10 gr. (0 0 G.) to 1 fl. oz. (SO ml.). In cases of 
hyperplcnism splenectomy is usually advisable. 

THE LEUK^HAS 

Definition. Progressive diseases of the lucmopoietic sj'stem, 
characterised by an increase in t}»e white cells and their precursors in 
the blood and changes in the mj'cloid or lymphoid tissues of the body. 

Etiology. It is probable that the changes arc of the nature of a new 
growth and result in some cases from exposure to X-raj’s, to radiations 
from atomic-bomb explosions, or in association with phenylbutazone 
(Dutazolidin) treatment. Although viruses have been found associated 
with Icukjcmin there is no proof that a virus is the cause of the disease. 
During the last 12 years there has been an increase in the incidence of 
acute Iculuemia. 

ParirtiM, Lcuktemia may be acute or chronic, and is subdivided 
furUicr into acute lymplmtic leukaemia (lymphadenosis), ocute myeloid 
leuktemia (myelosis), acute monocytic (histiocytic) leukaonia, chloromo, 
chronic lymphatic Icuktcmin, and clux)nic myeloid Icuktcmia. 

Pathology. The types of white cells which are seen in the blood 
in the leukemias arc largely embryonic, such as myclocj’tcs, myeloblasts, 
lymphoblasts, etc. The only way to Icam to recognise these cells is 
by having them demonstrated in blood films under the microscope, 
and a detailed description will not therefore be given (see Fig. *9). 

Acute L>Tnphalic, Acute Myeloid and Aculc Monocytic Lcukxmias 

Clinically it is Impossible to distinguish between these diseases, 
apart from the blood examinations. They arc eompnrnlivcly rare. 

Pathology, LfjmpfutUe There is hyTcrplftsia of 

lymphatic tissue throughout the body, -with enlargement of the lymph 
nodes and infiUralion of the spleen, liver and bone marrow with 
IjTnphoeytic cells. 

yinile Mijrtmd The Ij-mp), „odM are cniarsed la a 

variinR decree, and Uie spleen, liver and bone marrow are iaflllralerl 
with myelocytes and prcmyelocytes. 

Anilr J/onarylie tnibirmia. The spln-n livrr, bone marrow and 
lymph nodes are indltmled wiO, cmbrjonic monoev-tro (bWIoeytrs). 

In all varieties iL-emorilmgcs mav be found in surh orpins ns the 
•tomaeh, intrsUnes, lunjs, brain, kidneys into H'o biieval mneous 
membrane and under llie skin, Chromosome elmops 
acute Iculcjcmlft, 
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CMcalFindings. The patient is a 

Females are only aHectrf haU from the mouth, 

Sur^a^nirotS^^ 

SfThfra«en”-ycomp,a^^^^^ 

On Examination: The patent loote pale and .U._» 

or larger fahymoses may ^ (,_) higher. 

irregular, between 99 r ., ( iMions may be 

The pulse is proportionately rapid. Ne pjlpable and the 

mouHi or fauces. The liver or spleen may be just paipa 

rmph nodes in the nech. axiiiie or groins an'atged. In aeut^my ^ 

iLtemia there may be tend^ess on tapping over th 

mediastinal type oceurs. in which T°‘"The blood count : 

tumour : tHs is confirmed by X-ray examination The hm 

(„) rfeule lymphatio Unkoomta. Red eelb. « “ihons per 

m *i00/ f7-4G.Hb./100ml.)orless. C.I.0-8to0-9. f 

cytosisiith a few megaloblasts or normoblasts. f; V® 

^u^rpd White cells. 10,000 to 100,000 per c.mm. The majority 

are non-cranular. Polymorphonuclears 2%, lymphocytes-^om 

” meare?” nuelei andTym^lasts 08«/ The Ij^phoeyteynay be 

small or large. The oxidase reaction is negative as ‘he aells a 

(6) AmtU myeloid Uukemta : Bed cells “ ab“ve,.^’!‘ o" p?r o.mm. 

and some megaloblasts ate seen, imie Mils, 20,000 to 200,000^p^^^^ 

Polymorphonuclears 2 to 4%. Lymphocytes Z /a. ^ _„sthey 

myelocytes 03%. The myeloblastic cells give the oxid we res n 

are granular, (c) Acute moncoytic Utikamw. 4%. 

celir50,000perc.mm. Monocytes 87%. P”'yTT^™f 
Lymphocytes 0%. Later a few monoblasts may he found. 
cases the blood changes are aleukaanic in type. Atonal P ^t^^^ 
shows the bone marrow very cellular, 70 to 99 of t ^ 
primitive white cells of either the myeloid or IjTnphatic senes. ^ 

Differential Diagnosis, The onset of the illness may gg 
feverish cold or influenza. Hxroorrhage may point to a 
lungs, stomach or intestines. The enlarged lymph n^e » 
palpable spleen or liver occur also in glandular fever, ^le 
fever may arouse suspicions of bacterial endocarditis, tu e 

typhoid fever. The htemorrhages in the skin or mucous mem m 

be due to purpura or scurvy. The diagnosis is established y 
count and examination of the bone marrow ; attention s ou , . 
to the changes also present in the red cells, wliich are a distinc 

of acute leukemia as opposed to glandular fever. ^ iv«t soon- 

Coursc and Complications, The course usually is . J by 

taneous remissions may occur. Subacute cases occur tumours 

the bone marrow findings of acute leukicmia, the formation 
in the mediastinum, abdomen or bones (see chloroma) an 
there is little or no fever, hamiorrliagcs arc unusual, the 

may be postponed for about six months. ^ Compilations 
hrcmorrhages into various sites and leuknmiic retinitis. 
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Prognosis. The outlook is liopclcss ; death usually occurs in a few 
days to a few weeks from the onset. A cerebral hemorrhage may cause 
rapid death. 

Treatment. In acute monocytic Icukamiia a remission may some- 
times follow the administration of 6-mercaptopurine 2-5 mg./kg. body 
weight. Prednisone can be given by mouth in doses of 5 to 20 mg. every 
C hours. Necrotic mouth lesions should be treated as described under 
agranulocytosis. X-ray treatment may cause a temporary disappearance 
or diminution of a mediastinal mass. 

Acute Leukaunia in Children 

In the acute Icukicmia of cliildrcn a remission may often be obtained 
by administering prednisolone in doses of 3 mg./kg. body iveight daily. 
AVlicn the remission has been obtained the child is given C-mercapto- 
purinc (Puri-Kcthol) in doses of 2*5 mg./kg. body weight daily. This is 
put up in 50 mg. tablets. After 3 months treatment methotextrate is 
given, 2‘5 mg. daily for 3 months, alternating with 3 months courses 
of mcrcaptopurinc. During the remission period the children arc well 
and happy, but, alas, the disease is fatal. The remission may Inst for 
2 or 3 years. Tlicrc is a higher remission rate in IjTnphoblnstic than in 
myelocytic Icukremla. 


Chloroma 

DcUnltion. A variety of subacute myeloid or rarely lymphatic 
Icukicmia accompanied by the formation of tumours in Uic subperiosteal 
tissues and elsewhere. 

Etiology. The cause is unknown. Chloroma occurs usually in 
male children. 

Pathology. Greenish nodules of l^miphoid tissue are found in all 
the organs of the body, except the brain, and tlicy occur under tlie 
periosteum, and in the bone marrow, especially in the orbit, skull, long 
bones, vcrlcbnc, ribs and sternum. The green colour, the cause of 
which is unknown, fades on exposure to air. 

Clinical Findings. Tlic sjTnptoms may resemble Uiose of acute 
Icukicmia. I*!arly nervous symptoms, such ns pains in the back ami legs 
and inability to walk, may be the first indication of ill health. In 
addition, an orbital tumour may cause protrusion of the eye. and 
swellings in the skull may result in facia] paral 3 *sts, deafness or blindness. 
A ster^ swelling may be apparent. The blood count resembles that 
of acute myeloid or rarely ! 3 *mplmlic letikicmia. 

Prognosis. Death occurs rapidly, usually in 4 to 8 monlixs from 
dia'moii^- 

Treatment There is no cure nnd treatment is only sjTnptomalJc. 
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inftoted with lymphocytes, -me bone marrow ot the long bones is 
-ally a male cf njid^ 

•' rJisr s 

felt in the neek, axiUa=. elbows and gtoms. Ihey — 

disease, but later are hard ; they are not X e„us 

movable over them. In some instances there is a b7fclt in 

lesion resembling exfoliative dermatitis, and small “4 

the skin (leuksemia eutis). The skin in eertam — may" e 

and thickened owing to lymphatic hyperptoa. The 

enlarged owing to lymphatic infiltration. The ^leen and ^ ^ 

usually enlarged, often to a considerable degree. There is frequ ^Ij^^ 

slight but irregular fever. Cranial nerve palsy has been 

cases, the VI and VII nerves being especiaUy hab e to „ g 

blood count : lied cells, 8 mllUons per c.mm. or less. Hb. CO /„ to v 

Hb./tOO ml.) or less. C.I. 0-0. White cells, about 00,000 ’ 

Polymorphonuclears2to8%. Smalt lymphocytes 02%. Large IjotP 

cytes2%. An occasional lymphoblast. The bone marrow obtaineu Dy 

sternal puncture shows 40 to 90% of the cells to be lymphocy e . 
basal metabolic rate is raised. ... * j tmm 

Differential Diagnosis. The disease must be differentiated l 
other causes of chronic lymph node and splenic cnlargemen , 
myeloid leukiemia, Hodgkin’s disease, tuberculosis, sypmhs, e . 
largement of the mediastinal lymph nodes may produce cough , 

whooping cough. The blood count establishes the diagnosis. v _ of 
however, a variety of chronic leukiemia in which the totol num ® 
wlute cells is not increased, but the differential coimt is similw o 
given above. This is called dUvJaemic lymphcsmia, Examma 
the bone marrow is of great help in establishing the diagnosis. 

Course and CompUcaUons. The disease usually pursues a chron 
course of several years’ duration. The number of large 
and lymphoblasts in the blood often increases, indicating the „ tive 

of an acute termination. The presence of myelocytes may be m 
of bone marrow stimulation. Complications include : Venous 
bosis and rarely hsemorrhages in the middle ear, retina or stomac . 

Prognosis. Death usually occurs in from 8 to 5 years from t e 
of diagnosis. , r,ndes 

Treatment. When there is lymphocytosis but the lympn 
are not markedly enlarged and there is little anjemia, special roe 
of treatment are best avoided. X*rays are usually effective in re u 
the size of lymph node masses, but the total number of white ce 
the blood is seldom reduced, unless X-ray treatment is rtive 

spleen. Blood transfusion is helpful in cases of anaemia. _ Ra 
phosphorus (P”) can also be given. The dose is 6 ‘ guce 

venously, repeated in 6 or 8 weeks, if necessary. It does no P . 
Sion sietaess. The initial dose by month ot P» is 2 miUicuncs 
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followed by 1 milUcurie once or twice a wcelc for 4 to 5 doses, and 
subsequently every week or two weete until the white cell count falls 
to about 80,000 (sec also p. 551). Clilorambucil (Lcukcran) has been 
favourably reported on. The dose is 0*1 to 0*2 mg./kg. body weight by 
mouth for 3 to C weeks according to its efiect on the wliitc cells. Wien 
htcmolj'sis occurs prednisone may produce a temporary improvement. 
Splenectomy is sometimes recommended, if there is great pain and 
discomfort from the enlarged spleen, or if there is severe hxmolysis and 
thrombocytopenia. 


Chronic Mydold Lcukxmia 
{Chronic Granulocytic Lextkannia) 

Pathology, The clotted blood may have a greenish-white colour. 
The IjTnph nodes : These arc only slightly afTcctcd. The mesenteric 
l^miph nodes may be enlarged. The spleen is much enlarged and may 
weigh ns much as 18 lbs. (8 kg.), the normal weight is 5 to G oz. (150 to 
180 G.). There is perisplenitis. It is finn on section and whitish nodules 
arc studded in its texture. There is myeloid metaplasia of the spleen 
substance and atrophy of tlie Malpighian corpuscles. The liver is 
enlarged, and areas resembling multiple abscesses arc seen, consisting of 
myeloid metaplasia around the intmlobtiMr capillaries. Portions of tlie 
ileum may be infiltrated with myeloblasts resulting in ulceration and 
perforation. Tlic bone marrow: Hiis is grcyish-rcd, and sliows prolif- 
eration especially of myeloblasts. The kidneys show Icukrcmic infiltra- 
tion. 
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(usually neutrophU a few 

Ld myeloblasts 8%. , tr^nules than are present 

chiefly mature eosinophil cells, with mrge p ^ 

in normal eosinophils, sternal pnncture shows an 

present. The bone marrow j ™dJ^„ytes. Akukcmic 

increase in mentioned on 

p."m?hLSont^^^^^^^ 

E&““ b, ™— - 

from other causes of amemia, espMi y pe , r spleen, 

other conditions associated with enlargement 

Examination of the blood establishes the diagnosis. tor 

Course and CompUcaUons. The course t 4comes 

4 or 5 years or more. Crises may occur, m the 

more ill, with an increase in the myeloblasts, towards th 
disease may pursue a very rapid course R^issions ^ 
sponUneously but may result from secondary ‘"f":*'™' ° ' wes in 
ment. Complications include i Venous *tombos«. hwrnorrhngey^^ 
internal organs and muscles, lab^inthme involvement causmg 
and vertigo, and leukemic retinitis. 

Prognosis. The disease is fatal in about three yeaw. miese 

Treatment. Various forms of treatment may ^ohorus 

include irradiation, either by X-rays or by radioactive 
(p3*). The latter does not cause radiation sickness and is a 
effective as X-rays. Nitrogen mustard (mustine hydrocWorid ) g 
intravenously diluted with saline, 0*1 mg./kg. body weigh or ... 
uracil mustard may be given by mouth. It is liable to nj ^^e- 

nnd rise of temperature. Busulphan (Mylcran) (1 ' * * 
sulphonyl-oxybutane) has the advantage that it is given y 
tablets of 2 mg., or 0-5 mg. There are no side effects. It 
of the spleen and liver, lowers the white cell count, raises the ® d 
level and relieves the patient of his symptoms. The stan ar 
O-OC mg./kg. body weight daily, which is about 4 mg. for 
The treatment usually lasts for 3 to 7 months, as determine 
blood count. A second course is gi\'en when the symp 
usually after an interval of 5 to 18 months. It is not belie\e 
effective indefinitely. 


Hodgkin's Disease 

{Lymphadenoma. LymphogranuloJTta) ^ 

Definition. A fatal disease characterised by enlargement 
nodes with the formation of lymphogranulomatous tissue 
spleen and elsewhere. , , . , vcAccf* is either 

Etiology. It is usually considered tliat I^odgkins discas 
an infective granuloma of unknown etiology, or a malignan 1 
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fissure. m^^resultt senso^ 

sure on the spmnl medulla (“^ > P meekness or paraplegia, 

changes in the “ ““'tTSmay be seen apart from that 

The skin is usuaUy pale, . especially if the abdominal 

resulting from the “ t^eous’leslns include erythemata. 

lymph nodes are involved. Otte cntan 

generaUsed exfoliative tJleeration may occur 

granulomatous tissue may be felt und ® .^j„„;ated with arsenical 

in the skin lesions. Herpes z ^ generalised. 

treatment, but it may occ^ apart from tlus an^^ L mentioned ' 


disease, but P'™‘'‘“' Tays’Sd'Sir at intervals of 
pjTexial periods usuaUy . distance between the crests of 

15 to ao days, the span, which is the dista During 

the successive waves, bemg fairly j jL spleen and lymph 

the fever the patient feels niorc .1, may eomparatively 

nodes often enlarge. In the mtervrfs the p ^^.globulin level 

well and may gain “^ 20,000 per c.rom. or 

is raised. In some cases there is a „oi’ morphonuclears, 

more, even in the afebnle periods, with an ^ ^ ^ other cases 

reduction of Ij-mphoeytes and slight e.xcess of mon y 

there is leucopenia. In acute cases the 

much increased, and they have lar^ granules. TOenth b ^ 

involved myelocytes and myeloblasts “PP.“'' Jf mia but in soAe cases 
red cell count may rarely show a hiemolytic “Xee’embling pernicious 
a macrocytic amcmia has been described closely ™ rcTc^s. 
anicraia, but with a normal or increased fragility “ “f other 

Differential Diagnosis. This involves “ 'Mediastinal pressure, 
causes of lymph node and splenic enlargement, o Enlarged 

of ascites and jaundice, and of irregular or periodica .P^F L^gjircoma, 
lymph nodes may result from tuberculosis, be due 

syphilis, sepsis and glandular fever. Mediastinal pre ^uses. 

to a new growth, aneurysm or enlarged lymph nodes f™ . , endocarditis. 
Unexplained pjuexia may be due to tuberculosis, bac 
enterica group infections, brucella infections, malaria, e . , node 

the blood must be examined, and if possible “ ®“P?' '' howev'cr, the 
should be removed and examined microscopically. Ulten, 
pathological report is inderinitc. , according 

Course and CompUcations. Certain types are dMcriDm 
to the course pursued. 1. Cbronic Hodgkin’s may be 

disease is progressive, but interrupted by rraissions. ^ jj^^ljed 
prolonged for four or five years. 2. The the disease 

above. ». The acute type (Uodgkm’s sarcoma), M pressure, 

is rapidly fatal. Complications result from ‘ infKtion. 

intemurrent infection, amyloid degeneration or ‘"'’'Mheranists claim 
Prognosis. Tlic disease is usually fatal. easra'^by X'”! 

that the localised form can be cured in about 40% of cases DJ 
treatment. 
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Treatment. Adequate rest, fresh air and nourishing food should be 
ensured. Arsenic usually causes a temporary improvement. X-ray 
treatment is still the standard form of treatment. It usually causes a 
temporary remission, the lymph nodes diminishing in size or dis- 
appearing. With relapse it is usual for other lymph nodes to swell. 
Treatment with radioactive metals, such ns phosphorus, has not met 
with more success than radiotherapy, possibly because so much radio- 
active pliosphorus would have to ^ given as to cause bone marrow 
damage. Nitrogen mustard (mustine hydrochloride) may give temporarj’ 
relief, especially in generalised eases. The dose is 0-1 mg./kg. body weight 
injected by a saline drip intravenously on alternate days for 8 to 6 
injections. There arc often general toxic reactions, such as rigors or 
vomiting, within a few hours of the injection. A second course must not 
be given at less tlian 8 weeks* interval. The blood must be examined to 
exclude leucopenia or thrombocytopenia before a second course is given. 
Alternatively, TEM (tricthylcne-melanine) may be given by mouth, in 
the form of 2*5 mg. tab., 1 to 2 doily one hour before breaWast for 8 to 
4 doses. This may be repeated at Intervals of 4 to C weeks. 


Splenic Anaunia 
{JJanti's Disease) 

Definition. A disease characterised by anaemia, Icueopenia, enlarge- 
ment of the spleen, cirrhosis of the liver and gastrointestinal hicmor- 
thoges. 

Etiology. Tlie cause is unknown. Some authorities dilfercntiale 
splenic anemia from Banti’s disease, maintaining tlmt cirrhosis of the 
liver docs not occur in the former ; others deny the concept that splenic 
anremia or Banti's disease is a primary disease of the spleen. They 
believe that the condition is one of congcstii’c splenomegaly and that 
the pathological findings ore always due to meclmnical obstruction of 
blood flow in the portal sj’stcm, tlie commonest cause being hepatic 
cirrhosis, and in other cases there is cxtrahcpatic portal obstruction due 
to llirombosis, trauma or a pancreatic cj’st. 

Pathology. The spleen is enlarged and smooth. It is firm on 
section, fibroUc, and the sinuses arc much dilated. Gandy-Gamma 
nodules result from periarterial htcmotrlmgcs, in which fibrotic nodules 
form containing cr}*stallme or amorphous iron pigments. Tlie liver 
may be slightly enlarged, or small and cirrhotic. The splenic veins 
arc seen to be tortuous and dilated, at splenectomy. Plilcbitis is seen 
in some eases in the splenic and portal veins, and the oesophageal and 
gastric tributaries arc dilated. 

Clinical Findings. The patient is usually a young adult male. 
The disease is rare In children and after middle age. Tlie onset is 
insidious. The first siTuptoms of ill health may be lassitude, pallor, 
epistaxis, harmatemesis, mclxna, or enlargement of Ujc abdomen. 
Banti's disease is descrilied os passing Uirough three stages t—The Jirst 
There i* nnrmifl, and enlargementof the spleen, but no jaundice, 

kumtst. U 
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The blood: There is o hjTOcluromtt BnKm ^ 

The white ceUs show a )e“C^" “ ^ pletete miiy be incrensed 

fragility of the red cells is nomd. Th W ^ thrombocj-topenie 

or diminished, constituting ft After 2 or 8 years the hver 

variety of the disease. rtmrd stage: In another 

enlarges and there is slight jaundi . j*. must be luider- 

To^ years the liver shrinks "‘^tSgi. ""ere Inemor- 
stood that all cases do not pass ^“2“ . intestines, kidneys or 

rhage may occur from *%“7'^^“i^Tntdcsrnot enlarge, 
nose, and purpura may he seen. The ymp jj neeessary 

Differential Diagnosis, ii and internal 

to consider other causes of Jl”^^,!\,nndrium and of enlarge- 

haimorrhages, of tumours m the left y^ Mood eount demonstrates 

ment of the liver and spleen, or of asato. The {'Tf^.-arium presents 
the amemia. The tumour in the left ? nicer 

the characteristic features of an enlarged ^^ire^nfSlculties, 
and earcinoma of the stomal or colo Tn acholuric 

but an opaque meal usually will exclude these . . . ,j^ £n>m 

jaundice the tragiUty of the red eclls is “,^7' ^Sfe view 
mucous surfaces does not usually oceun The „{ the 

that Banti’s disease is a separate i v.^<.nlari!es and the 

liver the spleen is not ^ . hi Banti’s 

splenic enlargement in cirrhosis is not usually w , -gin there is 
disease. With primary thrombosis of the portal or ®P’'"‘° 7te 
usually leucoeylosU, and the abdominal symptoms are more acute. ^ 
Course and CompUcaUons. The course is slowly P™^“ „wg. 
described above, although sudden death may occur from hKmorr 

Intercurrent infections may ensue. ,i:,«se is almost 

Prognosis. This is very grave, it untreated the disease is 

always fataL , , v . et 

Treatment. Iron should be given in adequate doses, s ^—^ined 
ammon. cit. 30 gr. (2 G.) t,i.d., for eight weeks. This ”“>7 .rfD trans- 

with X-ray treatment to the spleen. In cases of h»morrnag ^ 

fusion may save the patient’s life, although usually only emp 
recurrences are very liable to occur at intervals of cnccessful 

Various types of portacaval anastomotic operations may e j^j^or- 
in lowering portal hypertension and preventing js of 

rhage, but they are often technically impoMible._ ,^nce 

doubtful value and the operation is not devoid of risk, i-n » has been 

of post-operative thrombosis in cases with a high platel^ coun ^ 

reduced by the use of anticoi^ulants. Further severe ^ ^ho 

liable to occur after splenectomy in at least 50% of pa * 
suffered from hxmorrhage before the operation. 


THE LIPIDOSES 

Under this heading are classified three diseases 
disturbance of lipid metabolism. 


characterised hy » 
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Gaucher*s Disease 
(Cerebroside Lipidosis) 

Definition. A rare disease characterised by enlargement of the 
spleen, the presence of Gaucher cells in the spleen and other organs, 
and a tendency to a familial incidence. 

Etiology, The cause is unknown. It is regarded as an inborn error 
of lipid metabolism. The tendency to the disease is thought to be 
transmitted as a simple dominant trait. It may remain sub-clinical, 
the individual then acting os a carrier, although able to transmit the 
clinical disease. In succeeding generations it is transmitted at an 
earlier age until the infantile type is reached, with lesions in the central 
nervous system, which is rapidly fatal. 

Pathology. Tlje spleen is enlarged and the capsule thickened. 
Infarcts may be seen on section. Microscopical examination reveals 
the typical Gaucher cells. They arc cnlaiged reticulum cells, dcriv’ed 
from the rcticulo-cndothclial q»stcm containing a lipid, kerasin. 
Similar cells may be fotind in the liver, mesenteric lymph nodes and bone 
marrow, and in the infantile type in the brain and the lungs. 

Clinical Findings. The onset is in infancy, or in childhood or 
later, and females of the Jewish race are especially affected. The 
patient may complain of abdominal swelling or discomfort, of pains 
in the muscles and bones, and of a tendency to bleeding from the nose 
or gums. 

On Examination ,* Tlie enlarged spleen is usually found on routine 
examination. The Hver may be just palpable or considerably enlarged. 
There is often pigmentation of exposed areas of the skin, and sj-mmetri- 
cal pigmentation of the legs in stripes ; there may be slight jaundice. 
A brown-yellow fatty thickening (pinguccuha) may be seen on the con- 
junctiva;. X-ray examination of the bones, especially of the vertebrm 
and femurs, may sfiow dccafc/fjcation, sclerosis, bone absorption, 
deformities and rarely the €>*5110 dccalcification similar to that met 
with in essential xanthomatosis. In the early stages the lower end of 
the fcnuirs may show a characteristic Erlcnmcycr flask deformity, due 
to flaring of tlic distal part of the femur, the cortex being thinned and 
distended. The blood : There may be some degree of hypochromic 
anjcmia and Icucopcnia. The blood platelets are slightly diminished. 
lAtcr, h}T>crsplenism may develop, with Incmolytic anamia, Jeucopenia 
and thrombocytopenia. The bloo<l cholesterol figures are normal. 
Examination of the bone marrow obtained by sternal puncture shows 
Ij’pical Gaucher cells. 

Difl’crcntial Diagnosis. The diagnosis can only be established with 
certainty during life by splenic, sternal or liver puncture, and the 
discovery of Gaucher cells in the material removed. Tlie familial 
incidence, age of onset, cnliugcmcnt of the spleen, clironic course and 
the usual maintenance of fair liealth suggest the diagnosis. 

Course and Complications. TJjc course is prolonged, and the 
palirnl usually survives for many year*. In the Inter singes the liver 
may be considerably enlargctl. 
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Prognosis. The acute infantile ^'rin 

X"fGau"hea“cd“rfound in the bene tnarcow. have a nonnal 
“Ca‘iftieneetou.y often 

T 

may be relieved by X-ray treatment. 

Nlemann-Pid£ DUme 
(Htrftocyfic Sphingomyelinosis) 

This dUease affects infants ^ally “a“;i l^ph 

characterised by enlargement of the spleffi. ^ „ bCeen 

Ttnflpf! The face has a mongoloid expression. Black spots may 
onftetongne. TheNiemann-PickfoamccllsarepresenUnvanons^ 

of the body including the central nervous system. There is an ac 

tion and retention of diaminophosplmtide and • ^mic 

is pigmented on e.\-posed areas and the blood 

aniemia, with lipid vacuoles in th^h*^ cells. e 

is slightly raised in a few cases. The blood serurn does no 

increase of sphingomyelin. Cells obtained by sternal or sp e P jij 

show a typical foam appearance. The disease appMrs to be 

the Tay-Sachs syndrome. It is usually fatal before the age 

years and no cure is known. 


Hand-SchQllei-ChilsUan Disease 
(ZenfAomoforw of Bonos) 

This is another disorder of lipid metabolism (cholesterol 
which usually affects males. Accumulations of lipid 
formation of granulation tissue or Bbrotic areas contammg cno „ 
crystals occur in bones, especially in the membrane bones o e 
Xanthoma nodules also occur in long bones, whic^ have ® jj 

appearance in X-ray films. The spleen, liver, kidney nn ^ 

nodes are often enlarged. The total blood cbolesterol is noTO 
high normal. The disease shows itself in early childhood an is . 
terised by bony softening, exophthalmos and diabetes 
Granulation tissue involving the orbit results in f -tous 

itinvadestbesellaturcicadiabetcsuisipidusresults. Smallxan 
nodules, resembling miliary tuberculosis, may be seen on ‘ adult 
examination of the limgs. Rarely the disease first shows itse 
life, the bony changes being chiefly in the long bones, and exop 
is not necessarily present. 


Enlargement of the Spleen 

The causes of enlargement of the spleen may be classified as o 
1. Protozoal infections and jMzrcrific tconnr, such as mala ’ 
azar, and schistosomiasis. 2. Bacterial infections, such as 
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group organisms, streptococci in septicjcnua, etc. 8. Hamopoieiie 
and reiiculo'endothelial d^seas^s, such as pernicious anaemia, leuJeaemia, 
Hodgkin’s disease, Gaucher’s splenomegaly, acholuric jaundice, 
polycythaimia rubra, splenic neutropenia, etc. 4. Specific infective 
granulojTudat as in tuberculosis and syphilis. 5. Deficiency diseases, 
such as rickets. 6 . Vascular disturbances, such as infarction, passive 
hypermmia from torsion of the pedidc, tl^mbosis of the splenic vein, 
cirrhosis hepatis, pressure of enlarged Ijonph nodes on the portal vein, 
and very rarely congestion due to heart failure. 7, Cysts, These may be 
classified as parasitic, i.e. a hydatid <^t, and non-parasitic. The latter 
arc subdivided into true and false cysts. True cysts may be dermoid, 
hfcmangioma, lymphangioma, endothelioma (serous), or due to poly- 
cystic disease. False cysts may r^jsult from trauma, lijcmorrhage, 
malaria, infarcts or degeneration. 8. 2‘umowrj, such as primary or secon- 
dary’ sarcoma or secondary carcinoma. The spleen may be invaded by a 
direct c-vtension of a carcinoma of the stomach or pancreas. Simple 
tumours arc rare, such as a fibroma, Ij’mphangioma and hxmangioma, 
9. Abscess, such as a septic infarct, lo. Degeneration, as in amyloid 
disease. 

TIjc signs of enlargement of the spleen are as follows : A tumour 
may be seen or felt in the left hypochondrium. The spleen enlarges 
downwards and forwards towards tht umbilicus, and may extend also 
downwards towards the anterior superior spine of the left ilium, and to 
the right of the mid-line. A notch ouo usually be felt on its superior 
border. The loin is not filled by the tumour. It moves slightly with 
respiration, unless fixed by adhesions. It is dull on percussion, and the 
dulncss extends backwards to fuse with the normal area of splenic 
dulncss over the left lower chest behind. There is no band of intestinal 
resonance running across the dull aren, but the flank behind the tumour 
is usually resonant. 

Differential Diagnosis. Other sw^JUngs in the left hypochondrium 
which must be excluded are a renal or adrenal tumour, a growth of 
llie stomach or colon, a pancreatic or ovarian tumour, and tuberculous 
peritonitis. ^^iUl renal tumours there arc generally urinary changes, 
and the cliaraclcristic signs are present. A barium meal or enema 
will assist in excluding a growth in the stomach or colon. rancrc.alic 
tumours, when palpable, arc usually cysts, appearing on the surface 
near the midline. An ovarian tumour could only he mistaken for o 
very large splenic tumour, but pelvic examination will indicate iU 
origin. Tuberculous lymph nodes with peritonitis do not usually give the 
typical signs of an enlarged spleen. 
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,vith the signs or intemsl hnsnorrhngc. and a laparotomy is necessary 
to save life. 

Perisplenitis 

This occurs cspcciaUy in cn"/^t'at“ion.^^^ 

Ltfrurm^fbeffirth^pLa. kt the back ot the chest or in 
the left hypochondrium, 

Erylhrocytosls 
{Stcondary PoXycyiheemia) 

Definition. An increase in the number of red cells in the b 

due to some kno\TO stimulus. ^ , j » its output of 

Etiology, The bone marrow is provoked ^nplv, 

red cells under various conditions interfering -mth artSi^ 

such as high altitudes, congenital heart 

sclerosis (Ayerza’s disease), putaonary arteriole .„i,stmces, 
emphysema, heart failure, Cushings syndrome, c 
such as cohalt, etc. 


Eryibncmia 

(paycythmia Bufrru or Vera. VaquezU Disease. Osier’s Dissass) ^ 
Definition. A condition characterised by an increase in the num er 


of red cells in the blood, witli splenomegaly. 

Etiology. The cause is unknoxvn. It has uecn 
is thickening of the vessels supplying the bone marrow, 

the long bones. 


anoxia stimulating erythropoiesis. 

Pathology, There is hyperplasia of marrow 


The spleen is enlarged and may contain infarcts. ^ either 

Clinical Findings. The patient is usually middl^ageo, ° 
sex 5 other members of the same family may be similar y , 

The onset is insidious with headache, lassitude, giddinws, y 
and insomnia. Epistaxis, or a hemorrhage from^ the s 
uterus and rarely from the lungs may occur. The patient 
that his face and hands are becoming high coloured. There 
severe pain in the bones, and abdominal pain due to mes 
thrombosis. ijps 

On Examination : The face is typically brick-red, and the jg 

hands and fingers may be cyanosed, but are not clubbed. Ibe sp 
enlarged to a variable extent. The heart is not usually enlar^ • 
blood : The total volume is two to three times the jp].) 

7 to 12 millions per c.mm. Hb. 125 to 150% (18-5 to 22-1 G. H .J 

C.1. 0-8 to 0*9. There is polychromasia, and a few normoblasM 

ulocytes are present. The platelets may be increased. ' » ^ 

15.000 to 20,000 per c.mm. Polymorphonuclears 70 the 

myelocytes are present. The sedimentation rate is ° fj-ace of 

increased packed cell volume. The urine : There is often 
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protein and a few casts may be pr«cnt. Acholuric jaundice may be 
present. The blood pressure may be nused, as in polycythtemia hyper- 
tonica of GaisbBck (see p. 283). In these eases there is usually no 
splenomegaly. 

Differential Diagnosis. Erythracmia must be distinguished from 
erythrocytosis, for which some causative factor can be found. Lcuco- 
cytosis and increased platelets favour the diagnosis of crytlmemia. 
Enterogenous <^anosis is recognised by spectroscopic examination. 

Course and Complications. The disease pursues a chronic course, 
which is interrupted by remissions. In some cases the red cell 
count may drop to 0 millions, with an increase of immature white 
cells, resulting in a myeloid leulucmia or on aplastic antemia before 
death occurs. Complications include cerebral thrombosis and heart 
failure. Cirrhosis of the liver may occur, constituting the Moss 
syndrome. 

Prognosis. Death usually takes place C to 8 years after the 
diagnosis has been made, but the radioactive phosphorus treatment has 
improved the prognosis. 

Treatment. The patient should not cat any meat, liver, kidneys, 
meat soups or eggs, in order to reduce the iron content of the diet. Vene- 
section affords temporary improvement, 600 ml. should be removed 
twice a week until the Ilb, falls to about 80% (11*9 G. Hb./lOO ml,), red 
cells to about 5 millions and the hematocrit reading to about 45%. 
Phcnylhydrazine is seldom used now. Splenectomy is not advisable. 
Some improvement has been obtained after X-ray treatment of the long 
bones, if care is taken to avoid stimulation of the bone marrow or the 
production of aplastic anremia. Favourable rcsulte have been obtained 
by administration of radioactive phosphorus. Thcinitial intravenous dose 
is usually 0*8 millicurics. If the red cell count remains nbovc 0,000,000 
per c.ram. a second Injection may be given 0 months later. The initial 
dose by mouth of P’* is S to 8 millicurics ; the red cells do not fall for 8 
to 0 weeks and the total cfTect is not produced for 8 monUis. If a second 
dose b required 8 to 5 millicurics arc given. The P** should be given in 
the morning after a twelve hour fast and no food should be taken for 
8 hours subsequently. Potassium salts of P’* must not be given by 
moutii and for 2 days before and after taking the dose verj^ little milk or 
potassium-containing foods should be token. Tlicrc is a latent period of 
about 100 days before the cfTcct on the red cells is noted. Tlic metal is 
concentrated in tlie bone marrow where it constantly bombards the 
liirmopoiclic tissue. Amlc or subacute leukn'jnia may follow this 
radiation tre.atmcnt. AUcrnnlivcly. nitrogen muslnrtl (musllnc hydro- 
chloride) may be given after a prcllmlnaiy vcnescetion. Tlie dose is 
10 to 20 mg., intravenously cvcr>’ 4 weeks until an adequate fall in the 
red cell count is obtained. Nausea and vomiting may be troublesome 
side cfTccts of the dnig. TE>I (triethylenc-mclnmlnc) can l>c given by 
mouth as enteric coateil tablets, the dose l)cing 5 mg. a week. Tlie side 
efTccts are less troublesome th.an sHtli nitrogen mustartl. It requires 
strict h.Tmalological control. Ilisulpan (Mylrrnn) may also l>e usnl 
(see p. 512), Ix-ukiemia is said not to follow drug treatment. 
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Enterogcnoitt Cyanosis 

(Sulphc^mogloUn^ia. MctIurmosMmannia) 

DeMtion. CyanosU. due to the presence of Bulph.mogbb.n 

cyanosis, in a patient raUenng^^^^ thought that nitrites 

contained methtcmoglobm. blood and these reduce the 

•i-ss 'x'i « 

s:, ira*-= 

the intestines. Potassium ehlorate. aeetamhde '’^^.thSrno- 

(phenazone). phenacetln, nitntes and ^Iphonal "„t;adal 

gLiniemia. Nitrates in drinking ™ 

tods may cause the syndrome known M dye 

eases have resulted from absorption through the skm 

toS on inrantf napidns Sulph.mogloiun«mm 

occur in connection with sulphonamide therapy. •^Sgej patients 

globiniemia or methiemogtobinwmia develops in ™ s b 

Ippears to depend upon the degree ot constipation P ““„ia 

nS always so. A tew cases ot famihal idiopathic 8 

have bcea described, dittering torn entogenons imses by ^n 

nitrite content in the blood, urine and saUva, whereas in enterog 
cyanosis, the nitrite content may be increased. either sex. 

Climcal Findings. The patient is usually au ““t ot eitne 
The onset ot symptoms is insidious -mth headache ''“fi.Tnbdomlnal 
attacks and neiv'ous instability. Nausea, vomiting constipation 
pjuns may be complained of. There is mild or with 

•vdth methjcmoglobinaemia and severe and chrome con p 
sulphiemogiobinxmia. . „bieh is 

On Examinaiion : The patient has a pecuhar 
mauve-lavender in colour in sulphxraoglobinxnua an , 

brown in methasmoglobmxmia. This, again, is not always s • 

sical cause for the cyanosis can be foimd on clinical exam^ > sulph. 

blood: Spectroscopic examination shows the band of met. '.^-popje 

Hb. between the C and D lines of the spectrum, further spectr^wi^^ 

tests differentiating them. The pigment absorption / .^jate 

with a hand spectroscope through the lobe of the ear, , , v ^tory 
determinations laked diluted blood should be exammed m pe pt 

and special differentiating tests applied. The pi^ent is n p 
in the serum or in the urine. A clinical test to distmguis ^ 

types is as follows : If the brown muddy “YnSlTMudition is 
blood on standing exposed to the air for several hours 
methxmoglobinxmia due to an ingested chemical. 
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remains it is due either to sulphamoglobinffimia or to congenital 
methasmoglobintemia. 

Differential Diagnosis. Other causes of cyanosis, especially diseases 
of the heart and lungs, are excluded on clinical examination. 

Course and Complications. The course in the enterogenous cases 
is prolonged, and complete recovery is doubtful. In some cases 
intermissions and relapses correspond Tvith periods of freedom from, 
or affection with marked constipation. 

Prognosis. The condition is not fatal, but a permanent cure Is 
unusual. 

Treatment. In all cases an exhaustive search should be made to 
exclude the use of such sensitising drugs as phcnacetin, antifebrin 
(acetanilide), sulphonal and potassium chlorate. The constipation 
must be treated by the regular use of laxatives, avoiding those contain* 
ing sulphur. The cyanosis of mcthamioglobinamia can often be 
abolished by the ndmimstration of a methylene blue pill, 2 gr. (120 
mg.) 8 or 4 times a day, or by the intravenoiis injection of 1 mg./kg. body- 
weight in a 1% solution. A maintenance dose of 1 gr. (0*00 G.) every 
other day may prove sufficient. In the congenital variety of mc^auno- 
globlnocmia, with an intake of 800 mg. ascorbic acid, daily for a month, 
the percentage of metluemoglobin in the blood can usually be sufficiently 
lowered to abolish cyanosis, but on discontinuing the ascorbic acid the 
cyanosis reappears. The change ffrom methscmoglobin to haemoglobin 
can also be effected in vitro. 


PURPURA 

DeffnlUon. A condition characterised by extravasation of blood 
into the skin and mucous membranes, due to capillary haemorrhage. 

Etiology. Purpum is a sign ond symptom occurring in many 
pathological states. For clinical purposes it is divided into a primarj' 
and secondary group. Primary or idiopathic purpura is also known as 
the heemorrhagie diathesis; it arises apart from any knowm cause. 
Secondary or KiTuptomatic purpum is o sj'mptom of some recognisable 
disc.'isc. The following varieties are tlius described : 

1. Primary or Idiopaihie Purpura, The cases foil into two groups : 
(a) With a low platelet count. Purpura hrcmorrhngica. (6) With a 
normal or slighUy reduced platelet count, but with on abnormal 
capillary endothelium. Purpura simplex. Purpum rhcumatica, 
Ilcnoch’s purpura. Allergic purpura. These are nil classified as 
anaphylactoid purpuras. Purpura fulminans is nUo non*lhrombo- 
c>*topcmc. 

2. Secondary or Symptomatic Purpura. TJiis may be due to : (c) 
Bone marrow defects with n low platelet count. Blood diseases include 
iwmieious amcmia, nplasUc nn.Tnua and Iculcrmia. Secondar}* 
carcinomatosis of bone. Chemical causes, such tw iodides, mcrcurj*, 
quinine, belladonna, ergot, cldorni Ii}*dratc, gold, arsenic, sulphonamldcs, 
turjwntinc, Tridione, phenacctin, Sedormid, salicj'lic ncM, so<lmm 
pafa*aminosalicyIic acid, benrol and snake venom, Exposure to 
X-raj**, radium and alomie-bomh explosion. (6) AUcralions in the 
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nephritis, tuberculosis and j vomiting or epilepsy. 

prLsure on the skin, ^l-ooj.mg-»ugK ™ie^nt ^ ^ (efoefieieney ot 
Nutritional causes, such as hemtis or dicoumarol poisoning, 

prothrombin, as in jaundiee 'th' Aments ot the blood 

Pathology. In hcemorrhagic purpura nuruura the serum 

pass through the capillaries. In tady. tvhereas 

"lone may ^s out into the "L purpura simples 

the lesions m other 'des “re de The lesions product 

there may be extravasation of red ecus oiiij. . ,. purpuric 

are thus variable : pinpoint f^^rger ’extraiLations 

spots are about 1 to 8 mm. m diameto a^ 1“^ P,uy 

sLral cm. across are taonn ““ p^ se^s mem^^^^^ 

occur into or under the skm, into or from m ^ust 

into the interstitial tissue of mUrnal o^ans and into the 
be clearly recognised that purpura does . P pumplete absence 
deficiency ot platelets in the blood, ru much diminished 

ot platelets without hiemorrliages. -nd to a lesser 

in purpura hemorrhagica (“essential” ‘'^“''Slorthe severity 
degree in the other varieties of P“^“™’/'P?f‘ marrow from 

of the bleeding. The platelets are produced protect 

megakaryocytes and destroyed by the spleen, ^P ,ija intirna at 
weak surfaces in the capillaries by tormmg a lay er ove 
such spots, and thus help to prevent in the 

essential lesion in purpura appears to be a traporary 
permeabiUty of the eapdlary endothelium, ^s ^“u^^uertain. 
or to proteins to -which the patient is sensitive, blood 

As long as the capillary endothelium is normal extra ^ Durpura 

does not occur, even with very low platelet counts. i, -which 
and in corticosteroid purpura there is degeneration o There 

probably leads to rupture of minute venules of coagulation 

is also an impairment of inflammatory reaction. retracts 

time of the blood is normal in purpura, although 
slowly ; the bleeding time is much prolonged in primary p rp 
the platelet count is low. After splenectomy the ^ and 

very rapidly, due partly to an increased output from e 
partly to lack of destruction by the spleen, but it may re 
original low level although the paUent is relieved of his sympwi 

Purpura Haemonhagica 
(Morbui Maculomj of Werlhof. Eiiential 
Thromhopenia. TATomboct/loIi/f»c Purpura. Primary ayp r 

Thrombocytopenic Purpura.) ^ 

Definition. A disease characterised by hamorrha^ w'^count. 
mucous membranes and iuten^orgam, with “ 'ow gat 1 

Etiology. Two types are desenbed : 1. Idiopatmc. 
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to drugs such as Sedormid, iodides, ^Id, arsenic, quinine, etc., and to 
infections, especially pneumococcal and meningococcal. 

Pathogenesis. There appear to he two varieties of the idiopathic 
type. In one, which is more common, the spleen is primarily at fault, 
the platelets being sequestrated in the organ to an abnormal degree — 
hypersequestration — or there is also increased destruction of platelets 
by clasmatocytes. The hone marrow shows an increased number of 
megakaryocytes. In the second variety there is a tlirombocytopcnic 
factor in the plasma. The secondary variety, due to drugs and infection, 
results from bone marrow damage reducing the production of platelets. 
In Sedormid sensitivity an antibody is found which causes a^lutination 
and lysis of platelets. 

Clinical Findings. The disease may show itself in an acute or 
chronic form. The patient is often about the age of puberty, but the 
purpura may occur at any age and is more frequent in women. The 
onset is often sudden with a haimorrhage from the nose, stomach, 
kidneys or uterus. Careful enquiry must be made to exclude drug 
sensitivity, especially that due to Sedormid. 

On Examination ; Purpuric spots and ccchymoses may be found on 
the body ; the gums may bleed, but ore not spongy as in scurvy. The 
spleen is enlarged in about one*third of the cases. The temperature 
is often raised. The blood : The platelets are usually much reduced 
and may disappear altogether, although the initial sjTnploms may 
appear with a platelet count of 100,000 per c.mm. The coagulation 
time and prothrombin time arc normal. The bleeding time may be 
prolonged to several hours. The retraction of clot in shed blood is 
poor. There is usually a hypochromic anxmin and the reticulocytes 
may be increased up to 10% or more. A few nucleated red cells may 
be seen. There may be a Icucocytosis or a Icucopenin with relative 
IjTnpliocytosis. Sternal puncture differentiates between the idiopathic 
lype due to h}'pcrsi}icni5m and the secondary resulting from 
hj'poplasia of bone marrow. It also excludes on acute Icukirmic 
infiltration of the bone marrow. 

DlfTercstial Diagnosis. ILemopluIia can usually be excluded on 
clinical grounds. The platelet count and bleeding time arc normal and 
the coagulation time is delayed. Hereditary purpura baimorrhaglca 
(constitutional liainiogenin) is a disease resembling purpura lurmor- 
rhagica climcally, but differing in its tendency to hereditary trans- 
mission, its preference for the female sex, and the often fatal results of 
splenectomy. In only about C0% of eases is Uie platelet count low. In 
scurvy the ha-morrhages are usually in deeper tissues, such as the thighs, 
the gums are spong)*, and there is a historj’ of avifamlnosts. In acute 
Icukarmia, the clinical picture may closely resemble that of the hrmor- 
rliagic diathesis. Tlie blood count usually serves to differentiate, but 
there may be a leucopenia with relative lymphocj'tosis in acute Jrukfrmia. 
The capillar}' resistance lest of Hess may he of value in a doubtful case. 
X circle is marked out on tlic forearm, an inch (2-5 cm.) in iliamctrr, 
with its upper margin 2 inches (5 cm.) l>clow Uic bend of the elbow. Tlic 
upper arm is compressed vritli the armlet of a sphygmomanometer, l!ic 
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Schonlein’s Piupura 

{Anaphylactoid Purpura. AUei^ic Purpura. Purpura Rheumaiica. 

Peliosis Rkeumatiea) 

Etiology. The cause is unknown. There is no evidence tlmt 
Sch5nlein*s purpura is a rheumaUc infection. It may be due to 
sensitivity to proteins or to a streptococcal infection. 

Pathology, At some sites in the body the capillaries allow 
transudation of plasma, and at others dinpedesis of red cells occurs. 

Clinical Findings. The patient is often a young adult male. There 
may be fever and sore throat at the onset, with pain in various muscles 
and joints. Swelling of joints may also be noted. 

On Examination : The temperature may be raised to about 100® F. 
{87*8® C.) for the first few days of the illness. The nHected joints, such as 
the knees or ankles, are slightly swollen and tender, but the skin is 
not discoloured. The skin : Tlie cutaneous changes include purpuric 
spots, usually on the extensor surfaces of the legs, and urticarial wheals. 
Angio-neurotie s^s’cIHngs may appear in the legs, feet, face or hands. 
The blood : Usually the platelets arc not diminished, and the bleeding 
and coagulation times are normal. 

Differential Diagnosis. The fever, sore throat and joint pains are 
suggestive of acute rheumatism, and the luematuria of acute nepliritis. 
The purpuric spots and urticarial swellings arc diagnostic, and there is 
no response to salicylates. 

Course and Complications, The course may be prolonged for 
several weeks and relapses occur. In some cases there are intestinal 
symptoms characteristic of Ilcnoch’s purpura. The urine may contain 
protein and blood. 

Treatment. The patient must be kept in bed. /Vntiliistaminc drugs, 
such as Thepborin 25 mg. tab. tJ.d., may be given. Salicylates do not 
relieve tlic joint p.ains. In cases associated with nutritional ilcficicncy 
vitamin P should be administered in the form of Ilespcridin tab., 
150 mg. four times n day. Later, any septic focus in the mouth or 
elsewhere should receive treatment. 

Henoch's Purpura 

Definition. This is a more severe form of SchQnlein’s purpura, 
cljaractcrised by abdominal crises doe to an exudation of plasma or 
blood into the wall of the intestines. 

Clinical Findings. The patient may be on infant or adult, who Is 
scited wltli severe abdominal pain, vomiting, diarrheea or constipation, 
and at times pains in the joints. 

On Exeminaiion: The abdomen is ri^pd during the attack. There 
may be no purpura, or careful search may reveal the presence of a few 
spots. Urticaria and swelling of the joints may also be present. The 
blootl : Tlie plalelela are usxmlly normal and there is no cluinge In the 
bleeding or coagulation times. Blood and mucus may be passed per 
rectum, and tl>c temperature is raised, 

DUrerenUal Diagnosis, The disease is liable to be mistaken for an 
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md diastolic readings. The cuff appeared within the cirele 

the number ot haimorrhagie spots “ ; ceased 

" » So"s ^ 

pXeSbeemgenitalnasaUelanpK^^. ^ 

Course and CompUcaUom. ®‘"“SteTy Louie, with recurrent 
more prolonged with jnLany cases death isdue 

hiemorrhages and pleura tor sev ly hicmorrhage may 

to subdural hemorrhage. Cerenrai or cc 

occur as a complication. ^ i„ acute cases. Chronic cases 

Prognosis. This is always , spontaneous improvement, 

are more benign and there is a tendm y ^ P demonstrated 

Treatment. Splenectomy preceded by a senes 

that the spleen is primardy at ta“'t- occur, Lse arc either due 

ot blood transfusions. Relapses ^casmnallyoe^^^^^ 

to accessory splenic J prednisolone 40 to 

thrombocytopenic plasma ^ for several months, and is 

60 mg. daily may produce remissions lasting f cases also 

worth a trial before splenectomy is advise • gpld or 

treatment should be directed to the jj^auld be given. B « 

arsenic dimercaprol (British Anti-Lcwisit • j .j containing 1%^/'' 
put up as a 5% solution of dimemaprol in araehn s on co ^ 

of beWl benzoate. Each 2 nd. “J°lpr tim« 

dose for an adult is 100 mg. '“f t° 

21 hours at four-hourly intervals. P" ‘^e seMnU 
morning and evening, and on the fifth and sixth days 


Purpura Simplex ^ 

Clinical Findings. This disease wy ^^'“'^“tegiemanifesta- 
ago, but is now rarely seen. P„g odult, who gi«e 

tion. The patient is usually a chdd or you g p^^ting pams 
history of slight malaise, with perhaps b^^ouh p 3 ,„s in 

joints or diarrhoea. The patient complains of lassitu 
the shoulders and legs. ^ jj chiefly f ^ ® 

On Examinaiion : Small purpunc sjw rarely the f» 

mdensor surface of the legs. The tm^. ams an^^ 
may be involved. The spots rome out ■“ crop fm® *, 

ture may be slightly raised. usuaUy norm*'- 

mucous membranes. The blood : ^ep , 

The coagulation time is normal, ^bebleedmg th 

Coune and Complications. 6 or d ““fed! 

spots finally disappear. Recurrences are often a 

Prognosis. This is good. „til the putP 

Treatment. The patient should be m oea 
disappears. Treatment is symptomatic. 
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Schonleln*s Purpura 

{Anaphylactoid Purpura. Allergic Purpura. Purpura Pheumalica. 

Peliosis Rheumaiica) 

Etiology. The cause is unknown. There is no evidence that 
Sch5nlein*s purpura is a rheumatic infection. It may be due to 
sensitivity to proteins or to a streptococcal infection. 

Pathology. At some sites in the body the capillaries allow 
transudation of plasma, and at others diapedesis of red cells occurs. 

Clinical Findings. The patient is often n yovmg adult male. There 
may be fever and sore throat at the onset, with pain in various muscles 
and joints. Swelling of joints may also be noted. 

On Examin(Uion : The temperature may be raised to about 100® F. 
(87‘8® C.) for the first few days of the illness. The affected joints, such as 
the knees or ankles, ore slightly swollen and tender, but the skin is 
not discoloured. The skin s Tlie cutaneous changes include purpuric 
spots, usually on tlie extensor surfaces of the legs, and urticarial wheals. 
Angio-ncurotie swellings may appear in the legs, feet, face or liands. 
The blood : Usually the platelets arc not diminished, and the bleeding 
and coagulation times arc normal. 

Differential Diagnosis. Tiie fever, sore throat and joint pains arc 
suggestive of acute rheumatism, and the luematuria of acute nepliritis. 
The purpuric spots and urticarial swellings ore diagnostic, and Uiere is 
no response to salicylates. 

Course and Complications. Tiic course may be prolonged for 
several weeks and relapses occur. In some cases there are intestinal 
symptoms characteristic of Henoch’s purpura. TJjc urine may contain 
protein and blood. 

Treatment. The patient must be kept in bed. Antihistamine drugs, 
such as Thephorin 25 mg. tab. t.i.d., may be given. Salicylates do not 
relieve the joint pains. In coses associated with nutritional dencicncy 
vitamin P should be administered in the form of llcspcridin tab., 
150 mg. four times a day. I.atcr, any septic foais in the mouth or 
clscwlicrc should receive treatment. 

Henoch's Purpura 

Definition. This is a more severe form of ScliOnlein’s purpura, 
cliaracterised by abdominal crises due to an exudation of plasma or 
blood into the wall of the intestines. 

Clinical Findings. The patient may be on infant or adult, wlm is 
seiicd witJi tevtrc abdomin^ pain, vomiting, diarrheea or constipation, 
and at limes pains in the joints. 

On Exominalicm : The abdomen ts rigid during tlie attack. Tlicre 
may be no purpura, or careful search may reveal the presence of a few 
spots. Urticaria and swelling of the joints may also be present. The 
blood : Tlie platelets arc usually normal and there h no cliange in the 
bleeding or coagulation times. Blood and mucus may l>e passed per 
rectum, and the temperature Is raised. 

DlfferenliAl DlognosU. The disease is liable to be mistahen for an 
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intussusception in an infant or “ "It^^SursS 
variety of abdominal emergency . . operation is performed, 

should be made lor pi^uric spom, b P ^ 

"i" — 

hiemorrhage. Relapses are prone to occur. 

to an adult and repeated it necessary. AnUhistamme drugs, corn 
Olds and vitamin P are -worthy of tnaL 

Purpura Fulminans 

A hyperacute variety of purpura ■which causes death “ ^ 

It has been described following scarlet fever. Infants 

the temperature is rmsed, and large subcutaneous ecc j 

The blood shows an anaimia -with a normal number of p ’ . 

VFaterhouse-Frideriehsen syndrome due to menmgococcal s p 

a closely allied condition. 

The Secondary Purpuras 

The conditions -with which purpura may be associated have ecu 
enumerated on p. 553. 

HsmophUia , 

Definition. A familial disease characterised by a tendency to 
severely from trivial injuries. .... j i . Wnod 

Etiology. HsmopWiia is due to a failure or 
thromboplastin formation caused by absence or 

of antihamophilic globulin.” It occurs in males, bu is When 

females as a Mendelian sex-linked recessive trait (N^e s ^ 

a hemophiliac man and a normal -woman marry, iMle oU^ S 
will be normal, but the females -wffl carry the hemophihc trait. ^ , 

a female carrier marries a normal man, the chances are awut ^ 
whether their sons are haunopluliacs or their daughters 
trait. If, however, a hemopluliac marries a female earner of tne 
the daughters may be true hKmophiliacs. , 

Oinlcal Findings. Tlie history frequently suggests the 
“bleeders” in other male members of the family, and they can ° 
be traced back for more than one generation. The peculi^ty is o 
noted during the second year of life, a trivial injury causing 
bruising or bleeding if the skin is abraded or cut. Extraction of a 
may give rise to serious bleeding. . _ 

On Examination : Ecchymoses may be seen under the s^ 
Iwmatoma felt. A joint may be distended with blood, especia y 
knee or elbow. The aOected joint is painful and the skin 
-i*hc temperature then is usually rabed to about 100® F. 

•jscular hiemorrhagcs may cause pain by nerve pressure. vi • 
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retinal and orbital hieinorrliages have occasionally been recorded. A 
large cystic htematoma may result from subperiosteal hemorrhages, 
usually in connection wth the femur. The blood : There may be a 
htcmorrhagic ancemia. The platelets arc not deficient. The bleeding 
time is normal or slightly prolonged, a prick not causing prolonged 
bleeding as docs a scratch, as the minute wound of the prick is scaled 
by a mass of platelets. It is therefore quite safe to perform a vein 
puncture. The coagulation time is prolonged to 5 to 8 times the normal, 
but it may revert to nearly normal between the attacks. The blood 
of a normal person contains antihacmophilic globulin, and, when 
added to the blood of a luemophilic patient, shortens its clotting time. 
This is used as a test, the blood of a suspected hairaophiliac is added 
to that of a known luemophiliac and the shortening of the clotting time 
is compared with that obtained with normal blood. During the active 
stages of the disease the bone marrow may show an increase in mega- 
karyocytes and mcgakaryoblasts. 

Differential Diagnosis. Htcmoplulia must be distinguished from 
simple obstinate bleeding, such as may occur after a dental extraction. 
Tliis may alfcct cither sex and there is no history of luemophilia. In 
purpura hjcmorrhagica the prolonged bleeding time and thrombopenia 
are characteristic. In pseudohccmophilut (von Willebrand’s disease) there 
is a prolonged bleeding time, due to a defect in capillary structure and 
a deficiency of antlhicmophilic globulin (plasma factor viii). Severe 
bleeding is liable to occur from wounds, from the nose, from tlie gastro- 
intestinal and female genital tracts. Thrombasihema is characterised by 
a tendency to purpura and litcmorrhagcs. Tlie bleeding time and platelet 
count arc normal, but clot retraction is defective. Fibropenia is a rare 
disease, in which tlic blood contains no fibrinogen and so \rill not clot. 
In the hjcmorrhagic diseases of the newborn the bleeding occurs during 
the first few days of life, usually witli mclicna. 

Course and Complications. There is a tendency for the condition 
to improve with the passage of years. Joints vrhicli have been affected 
with n hicmorrlmge may become ankj'loscd by fibrous tissue. 

Prognosis. This is always very grave, many htemophiltacs failing 
to sur%'ivc to adult age. 

Treatment The patient must be protected from all varieties of 
external trauma. A small local juemorrhage may be someUmes arrested 
by the application of liq. adrenalin, hydrochlor. on cotton wool, or by 
normal liuman blood applied on woo! after removal of tlie clots from 
the wound. If tins foils a sterile 1 in 10,000 solution of llussell’s viper 
venom (Stypvcn or Ilus>'en) should be applied on gauze. Jlnjor surgery 
should be avoided in oil cases of lucmophilm unless it is absolutely 
essential, owing to the high mortality rate. In all operations, including 
dental extractions, a plasma transfusion of 1 to 2 litres of fresh plasma, 
obtained from a suitable donor, should be given immediately before- 
hand. A second transfusion may be required after a minor operation. 
After a more severe operation daily transfusions of 500 to 1 500 ml* 
may lie required for 2 weeks, ns the wound is slow to heal. Altcrnativelj* 
fresh frozen plasma, stored at - 20* may be used. Such plasma 
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keeps svhen frozen solid, for nt lenst a month. A “ 

rrh^TrSisrs— 

and applying bandages vrrung out in .ced '“^t\rpTugged 

neeessa^ to aspirate the joint. Tooth sockets should not be plugge 

or sutured. 


Christmas Disease 
This disease, named after a patient rrho 
hEemophilia in clinical and laboratory findings. ^ V*l,,T.moDhilic 
that in certain patients sutTering from luemophilm, ^nti^ P 
globulin is present in the plasma. The prolonged +. ./ 

these cases to a lack of another factor necessary to the , 

thromboplastin. This so-called Christmas factor is stable, so 
transfusions vrith stored blood are effective in its treatmen . 


Hamonhaglc ThrombocythEemia 
This is a rare condition, characterised by a great 
karyocytes and platelets in the bone marrow, and by a blood p 

count of 8 millions or more. Thrombosis of the larger veins o ^ 

and of the mesenteric vessels Is liable to occur, also subcu a 
haematomata. Treatment with radioactive phosphorus naSj_ 
effective in some cases. 


H^emo^bagic Disease of the Newborn 
{Mel(Bna Nfonaiorum) 

Definition. Spontaneous haemorrhages in newborn infants. They 
are often premature. . ^ 

Etiology. The cause is hypoprothrombiniemia due to 
deficiency developing a few days after birth and ceasing usually a 
the eighth day. , . 

Clinical Findings. During the first 4 to 10 days of life htemorr ag 
occur from the umbilicus, stomach or the intestines. There n^y a 
ecchymoses or bleeding from the urinary tract or vagina. The m 
appears fretful, does not take its feeds well, and may be jaim ic 
The blood : The platelets are not diminished. The coagulation i 
and bleeding time are prolonged. There is hypoprothrombmffimia. 

Differential Diagnosis. Htemophilia does not often 
fit such an early age. Localised hxmorrhages may be due to ^ 
such as a cephalhccmatoma. In erythroblastosis fcetalis, jaundice is 
Sj^ihilis and umbilical sepsis may give rise to similar sjTnptoms. 

Prognosis, The outlook is grave if the patient fails to respon 
adequate treatment. 
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Treatment Prophyladte, The mother is given tab. acctomenaph* 
thonc, 6 mg. tab., 5 tabs. 12 to 4 hours before the baby is bom, and the 
baby is given 5 mg. by mouth on the first day of its life. 

Curative, The baby is given an intramuscular or intravenotis 
injection of 1 rag. in 1 ml. of mcnaphlhonc every 0 to 12 hours until the 
bleeding stops. In severe cases a blood transfusion of 60 ml. of Rhesus 
negative blood should be injected intravenously and repeated the next 
day. The injection may be mode into the superior sa^*ttal sinus. 
Intramuscular injections of blood do not appear to raise the prothrombin 
content of the infantas blood. 

Hypogammaglobulinsemia 

Electrophoretic study of the serum proteins has shown that in some 
people the gamma-globulin component is absent or only present in very 
small quantities. Primary forms may be congenital or acquired. Other 
cases arc secondary to recurring infections. These include pyoderma, 
purulent conjunctivitis, otitis media, purulent sinusitis, pneumonia, 
meningitis, and purulent arthritis. It nppe.ars that the immune bodies 
arc contained in the gamma-globuUn, and the victims of this condition 
arc unable to produce antibodies to various antigens. In some cases 
monthly parenteral injection of gamma-globulin will keep the patient 
free from infection. 


Macroglobulinccrala 

There is a great increase of macroglobulin in the blood. The sedimen- 
tation rate of the red cells is raised, and the clotting factors arc reduced. 
It affects the elderly, and is characterised by retinopathy, mild cplstaxis, 
anamia and increased susceptibility to infection. Tlicre may also be 
heart failure, peripheral neuropathy, and psychosis. In some coses 
Bcncc Jones protein is found in the urine. 



CHAPTER VIII 
THE INFECTIOUS FEVERS 

Introdactorv. Certain terms used in describing the infecHous fevera 
wiU be deBned l-Inmbalim period ; The tinw b^^een ^ 

the first development of symptoms, /'odr^ 
tween the end of the incubation penod and the nppen^ce ^ ^ 

rash. Exanihem: The cutaneous eruption. Emothem. . 

mucous membranes, such as KopUk’a spots m measlK. 
pmod ; The maximum time during which a person who hM been m 
contact with the infection may develop the disease. It is u^a y 
days longer than the maximum incubation period. . 

The time the patient must be isolated. Fomttes (femes • 

Articles with which a patient, suffering from an infectious fever, u 
been in contact, and which convey the infection to another pern * 
mijiable Diseases. The following diseases are f 
notifiable in England, Wales, Scotland and Northern 
be seen that other diseases than the infectious fevers are i . * 
Small-pox, cholera, diphtheria, membranous croup, measles, ^ ^ 

cough, scarlet fever, anthrax (in parts of England and m N. ' 

hepatitis or infectious jaundice (in parts of England), erysipelM, ^ » 

the enteric group of fevers, relapsing fever, puerperal 
cerebrospinal fever, poliomyelitis and polioencephalitis, encep ’ 
tuberculosis, ophthalmia neonatorum, dysentery, malaria, 
primary pneumonia, acute influenzal pneumonia and leprosy. 

In cert^ districts the local authority may make other is 
notifiable &om time to time, such as chicken-pox when there is an 
break of small-pox. 


Immunisation of Infants and Children 
Immunisation has done much to reduce the inddence of 
diseases. The following programme may be followed 
First injection of 1 ml. of alum-contmning triple anUgen,^ dip 
pertussis and tetanus (DPT). Age 8 months. Second injection o • 
Age 4 months. Third injection of DPT. Age 5 moni^. _ 
vaccination. Age 7 months. First poliomyelitis vacdnation. 
drops of Sabin attenuated trivslent live vaccine on a lump o 
repeated after 4 weeks and ^ain 4 weeks later, a year later an a ^ 
age of 5 and 10 years. At school entry. Diphtheria and tetanus 
tion. Age 7 to 9 years. Diphtheria and tetanus vaccination. Sma 
revaednation. Age 10 to 15 years. B.C.G. vaccination if no 
previously, or if Mantoux negative. . -o p G. 

If a baby is in contact with an open case of tuberculosis • 
vacdnation may be given in the arm at the end of the first mon 
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arm in which the injection is made xniist not be used for other injections 
for six months. 


Measles 

{Morbillu Evheola, (On ihe Conitneni Rubeola is stfnon^ous with 
Rubella ) ) 

Definition. An acute infectious disease, characterised fay early 
catarrh and fever and followed by a typical rash. 

Etiology. The cause is a virus whi^ affects man and monheys. Tlie 
disease is spread by direct contact, probably through droplet infection 
on sneezing or couglung. It is very infectious during the early catarrhal 
stage, before the appearance of the rash. Predisposing causes f 1. Age : 
The maximum incldcnre is between 8 months and 5 years. 2. Absence 
of a previous attack : Second attacks of genuine measles arc very rare. 
8. Season : Epidemics occixr in the winter and spring, and ore more 
virulent and extensive in alternate years. 4. Sex, climate and race play 
no part. 

Pathology. Jlultinuclcate giant cdls, apparently characteristic of 
measles, may be found in tonsillar or appendicular tissue removed by 
operation during the prodromal period of the disease. There are no 
special post»mortcm changes. Death is usually due to complications, 
especially bronchopneumonia. 

Incubation Period. 7 to 14 days, usually 10 to 11 days. 

Clinical Findings. The patient is usually a child. A few hours 
after exposure to infection he may develop symptoms of measles and 
even a transient morbllUfonn rash. This is cidled the *' illness of 
infection.’* It disappears in a day or so and the measles may then 
develop after the usual incubation period. The onset is with catarrh of 
the eyes, photophobia, sneezing, na^ discharge and malaise. A cough, 
laryngitis or dtarrhma may also be noted. A prodromal rash sometimes 
occurs which may be scarlaliniform or morbilliform in character. 

On jEr<Tmma/«on .* On tlic first day the patient appears flushed, the 
conjunctiva; arc injected, the temperature is raised to OO" or 100* F. 
(87,2® or 07.8* C.) or over. A characlcrisUc cnanlhcm is found, ICophk’s 
spots being seen in over 00% of cases. Tliey arc small, bluish-white 
slightly raised spots (due to necrosed cplUielium) on a bright red base, 
about Ujc size of a pin’s head, seen inside the cheeks opposite the 
prcmolar teeth, Tlic arcoltc arc often confluent and the spots may spread 
over tlie mucous membrane of the checks and lips. The temperature 
often falls to, or below normal on Uic second or third day {remission of 
measles), and rises again on Uie evening of ll»c day before which the rash 
appears (tlurtl day) to 102® F. (8S*0* C.) or o\*cr, and continues to rise 
until the rash Is srell out. In an uncomplicated case the temperature falls 
gradually to normal during the next 43 hours as Uic rash fades (sec 
Fig. 50), but the rash and fever may last for 4 or 5 dfl>'s, Kophk’s spots 
usually fade with tl»c appearance of the cxantliem. 

Tile rash U finl seen on the forehead near the hair and beliind Uie 
cars. It spreads usually within 24 hours to the face, neck and trunk. 
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Introduclorv. Certain terms used in describing the infecHous feveis 
will be defined ■.-Inmhation period : The tiiM te- 

Ihe first development of symptoms. Prodr^nl period . Ke t.^^ 
tween the end of the ineubntion period nnd the npp^ce of P 

rash. Exatiihem; The cutaneous ^ption. EMnihem . Empt 

mucous membranes, such as Kopldc's spots m measte. ^nrnnh« 
pmod .- The maximum time during which a person who oeen i 
contact with the infection may develop the disease. It is . 

days longer than the maximum incubation penod. ^ ^ ^ . 

The time the patient must be isolated. Fomiles (femes • 

Articles -with -which a patient, suffering from an infectious lever, u 
been in contact, and -which convey the infection to another pereon. 

mifiahle BUeases. The following diseases are f J 

notifiable in England, Wales, Scotland and Northern 
be seen that other diseases than the infectious fevers ^ ‘ 

Small'pox, cholera, diphtheria, membranous croup, ^ 

cough, scarlet fever, anthrax (in parts of England and m N. . * 

hepatitis or infectious jaundice (in parts of England), erj’sipel ^ , >T ' 

the enteric group of fevers, relapsing fever, puerperal A ijisg’ 

cerebrospinal fever, poliomyelitis and -polioencephalitis, encep • 
tuberculosis, ophthalmia neonatorum, dysentery, malaria, 
primary pneumonia, acute influenzal pneumonia and leprosy. _^gs 
In certain districts the local authority may make other is 
notifiable from time to time, such as chicken-pox -when there is an 
break of small-pox. 

Immuiflsation of Inftmts and Children 
Immunisation has done much to reduce the incidence of 
diseases. The following programme may be followed :^Age . 

First injection of 1 ml. of alum-containing triple anrigen,^ dip 
pertussis and tetanus (DPT). Age 8 monOis. Second injection o 
Age 4 monihs. Third injection of DPT. Age 5 months- ^ 
vaccination. Age 7 months. First poliomyelitis vaccination, 
drops of Sabin attenuated trivalent live vaccine on a lump o 
repeated after 4 weeks and ag^n 4 weeks later, a year later an ^ ^ . 
age of 5 and 10 years. At school entry. Diphtheria and tetanus \ 
tion. Age 7io0 years. Diphtheria and tetanus vaednation. m _ ^ 
xevaccination. Age 10 to 15 years. B.C.G. vaccination if no 
previously, or if Mantoux negative. . « q q^ 

If a baby is in contact vrith an open case of tuberculosis • 
vaccination may be given in the arm at the end of the first mon 
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pulmonary tuberculosis, or general enlargement of lymph nodes may 
develop os sequclsc. Relapses are extremely ram. 

Prognosis. This is very good apart from complications. Measles is 
now a milder disease than it was foiroerly. The case-fatality rate 
in Great Britain, i.e. the number of deaths per 1,000 notificaUons, is 
less than one. 


Treatment Prophylactic. Owing to the usual mild nature of the 
illness, prophylaxis is generally only required in weakly children under 
the age of 5 years or those attending day nursery schools and residential 


institutions. Prophylactic injection of an 
attenuated strain of living measles virus 
(Wcllcovax) produces a high degree of 
immunity. A mild non-communicahlc 
measles-likc illness is produced in some 
cases. The instructions given with the 
pack must he carefully followed. Contra- 
indications include pregnancy, steroid 
therapy, active infection, sensitivity to 
egg protein, etc. 

In cases in which prophylactic vaccina- 
tion is tlieorctically contra-indicated hut 
which arc at great risk of contracting 
measles, the live attenuated vaccine may 
be injected 4 to C ^veeks after an injection 
of inactivated measles vaccine. Alterna- 
tively, 0 01 to 0 02 ml. per kg. body weight 
of human immune gamma-globulin may be 
injected at the same time, hut at n different 
site, as the injection of the live attenuated 
vaccine. Quarantine period. This is 3 
weeks for contacts. They need not he kept 
from school for the first week, but should 
be isolated from all children under the age 



of 5 years, and subsequently should be 6i. Duorau or Hasu 

examined daily for early signs such as *** Sb-^sLcs. 

cntnrrl., fever, ICoplik’s spoU n b,Sf’anJ'’S. fSSl'SS 

prodromal rash, iwmhon pmoa. Tins is tmlms anij mIm, for 2 1 to bo 

2 weeks from the npiwamncc of the hours and fad« about 2 

. oaji later, leavinff aome stain- 

Injt and branny devjuamatloru 
Curnlhr. The patient must be pul to The crooes Indicate the usual 
Ixxl immediately, and kept there for 2 to 3 appearance of 

da}"* after the (empemture is normal. 

If there is high fever or much irritation, the skin should l>c tepid 
sx>ongcil once or twice a day. Tlic eyes should be bathed with warm 
Iwmcic lotion 2 or 3 times daily and Vaseline put on the lids. A drop of 


sulphnrctamidc sodium (Albxicid) may be inslilletl into the cj'ca cverj* 
4 hours. The inside of the mouth sliould l>e cleansed before and after 


meals with cotton wool dippesl in 21^0} (10 voU.) diluted 8 times with 
water. In onler to prevent or lower the incidence of hfonchopneumonia 
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back and very rarely small vesicles may form on the spots. . 

S^todisappeariJstoSdaysmtheorferoffeapp^mnc^^^^^^ 

brownish, and leaving some staining winch may 
This is Mowed by a branny desquamation in many cases. T 
be slight and abortive, and the skin is often "''>«» “aitcMg. The tong^ 
isus^allyeoveredwithawhitish-yellowtnr. The blood: There soto 
lencocytosis during the invasion period. Mowed by ^ 

a relative inerease in the large lymphocytes. The 
proteinuria is frequently found. There is often some . 

Varieties. In some cases no rash foUows the typical e^Iy symptom^ 
Petechial haemorrhages may occur in the spots. Toxxmia may be v ry 

severe or suffocative symptoms appear early in the disease. _ 

Differential DlagnosU. Durmg the 
invasion period the disease may e 
mistaken for a cold> influenza, 1 *^^^ 
seal diphtheria, bronchitis or enteritis. 

The age of the patient, history ol 
exposure to infection end, above all, 
the presence of Koplik’s spots 
value in making a diagnosis, 
rash may be mistaken for tha 
rubella, the prodromal rash of small- 
pox or scarlet fever, syphilitic rosyla, 
a serum rash, septic rash, intesuna 
lasb, post-vaccinal eruption, ruS 
rashes or for that of typhus fever. 

Course and Complications, 
typical course has been deswi 
above, but this may be seriously 
modified by complications. The mo 
important of these are: Bjonc i » 
bronchopneumonia, laryngitis, ary 

geal ulceration, pleurisy, a? 

diphtheria, enlargement of 

lymph nodes, blepharitis, comeal ulceration, panophthalmitis,^ ^ are 
facialis, otitis media, cancrum oris and noma pudendi. Convulsion 
not uncommon 5 encephalitis, myelitis, cerebellar syndrome, . 
psychoses, osteomyelitis and nephritis are rare. Nervous 
are most likely to occur between the third and fifth days o 
exanthem, or the eighteenth and twentieth days of 
Enteritis ranks next to bronchopneumonia as the most serious _ ^ 
plication. It may occur during tiie prodromal stage, in the emp 
period, or after the rash has faded. Bronchial lymph n 
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jaw, the mastoid, axillary, and inguinal lymph nodes. Suppuration does 
not occur. The conjunctivas may be slightly inflamed and the spleen just 
palpable. The blood : Lymphocytosis is usually present before the rash 
comes out, later there is Jeucopenio. The urine is usually normal. 



Fio. 52. Diao&au or tUsn m Gbrmak SIkasues. 

Itiuh tnreo^ to face, ned:, Inxok and are leu 

aRccted than arms. The msh usually fades In 90 boon and leaves no 
•taininp. The crosses indicate the usual site of V>c first appearance of the 
rash. The black circles Indicate lymph nodes. 
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..d„mis.edia,su,phadin,i^en.aybepvento 

with the age of the patient e g. 1 G. ^ i,d he 

penieiUin may be injeeted mtjamuseulnily. The patienj^,®.^ 
encouraged to blow his nose from time to tim . ^ units 

pekilUn shonld he dropped into the ear every_4 J 
to 1 ml. distiUed water. Encephalomyelitis is ^ 

punctum to relieve pressure, and by the intravenous t"l«tion of 20 ml. 
of serum from a patient eonvaleseent from measles encephalitis. 


Gennan Measles 


{RvheUa^ Roteln) 

DeSnitlon. An acute infeetioiis disease characterised by fever 
enlargement of IjTnph nodes and a typical rash. -.ntact. 

Etiology. The cause is a virus. RobeUa is spread by direct ^tae^ 
probably by droplet infection from the naso-pharynx. 
catuM: 1. Agei Children and young adults. 2. Season: T'’' „ 

number of cases develop in the first half of the year. 8. A 

previous attack: Second attacks are very rare. -.n-fieflllv 

Pathologye There is no morbid anatomy* for death p 


never occurs. 

Incubation Period, 5 to 21 days* usually 17 to 18 days. . Jult, 

Clinical Findings. The patient is usually a child or young 
Often the first symptom noticed is the rash, although there m y 
headache, malaise, sore throat and nasal catarrh for a day or 
or stiffness in the back of the neck, due to the enlarged lymph no e . 
acute onset with a rigor, stiff neck and occipital headache may 

On Examination : During the invasion stage the tempera . 
usually raised to 09“ or 100“ F, (87-2“ or 87-8“ C.), the eyes are 
pink, and enlarged lymph nodes are felt at the back of the 
are no prodromal rashes. The rash appears usually on the second 
day, first on the forehead and bdilnd the ears, then the face, „ 
and limbs are involved (see Fig. 62). The rash consists o 
macules and papules nearly circular and about 1 to 4 mm. m dia • 
The colour is pink or light red. The rash disappears from t ® ^ 

in 12 to 21 hours and there b no staining, but slight l,e 

may occur. The rash U more confluent on the trunk 
almost Bcarlatiniform ; on the extremities it is more calms 

irregularly blotchy in character, and frequently involves the p 
and soles. It usually fades completely in 80 hours. The tempe 
falls by remissions and reaches normal on the second 
after the appearance of the rash. There may be very 
pjTCxia (sec Fig. 63), The lymph nodes : The following groups espw 
arc enlarged : Sub^ipital, posterior cer^'ical, those at the ang 
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ccn'ical IjTnph node enlargement and otorrlicca; hxmorrhagic, •with 
bleeding in the skin and mucous membranes; surgical, following 
burns or operations ; and puerperal. 

Differential Diagnosis. During the invasion period scarlet fever must 
be diagnosed from tonsillitis and diphtheria. A swab should be taken 
from the throat if exudation is present. Tlic rapid onset of the rash 
usually serves to establish the diagnosis. TJie rash must be diagnosed 



Fia. at. Duo&au or Rash in ScAurr Fbteb. 

T}io cmscs Indicate tbe urual ilte of the Qnt spncAnuieo of 
the rash. Tlie block circles indicate Ijnipb nodes. 


from tlic followng : Measles rash, rubella rash, septic rashes, enema rash, 
flannel rash, prodromal rash of small-pox, crj'lhcma due to influenza, 
drug rashes due to belladonna, salicylates, and quinine. Tlic distinguish- 
ing diameters of the rashes due to the infectious fc\'crs are considered 
under their separate headings. TIic following test is of value: 

The Dkli Test. Two-lcnUis of a ml. of the appropriate dilution of tl>c 
scarlet fever streptococcal toxin arc injected inlradcrmally, and the 
cutaneous reaction compared with Uiat resulting from a similar injection 
of Uie control heatwl toxin. TJie test is positive during the first 3 daj*s of 
scarlet fcs'cr in about of cases, and becomes negalis-c in about 10 
dfl)V lime or later. Jf the test is negativeat the early thediscase 
is probably not scarlet fciTr. 
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CnAET IK Gebujjt 
Measles. 


simulate rubella, but are usually differentiated 
by the history and absence of typical climcal 
findings. 

Course and Complications. The course is 
as described above. The patient is gen^uy 
quite well in a week and there are usuaUy no 
complications, although bronchitis, stomatitis 
and severe muscular pains sometimes occtu. 
Encephalitis is a very rare complication. In 
10% to 50% of cases of rubella occurring 
during the first 8 to 4 months of pregnancy the 
child is bom with a congenital defect, such 
ns cataract, acyanotic heart disease, d^i* 
mutism, microcephally or mental retardation. 
A purpuric rash and hepatosplenomegaly maj 
also occur. 

Prognosis. This is good. 

Treatment. Frophylaciic. Gamma-glohulin, 
prepared from convalescent German 
plasma or normal gamma-globulin in doses of 750 mg. should be injec e 
into women contacts in the first 4 montlis of pregnancy. Quarantin 
period for susceptible contacts is 21 days. Isolation period. The patien 
should be isolated for 7 days from the appearance of the rash. 

Curative, The paUent should be put to bed and kept there for 2 dap 
after the rash has disappeared. No special treatment is required bej on 
that applicable to a mild degree of pyrexia. 

Scarlet Fever 

Definition. An acute infective disease characterised by fever, sore 
throat, a typical rash and subsequent desquamation. 

Etiology. Scarlet fever is due to group A haimolytic streptoco«i» 
which produce an er}'throgenic toxin. The latter is responsible for 
rash, congested fauces, and red tongue. Infection is spread by drop c s 
and fomites (clothes, toys, books, etc.). 

Incubation Period. 1 to 8 days, usually 2 to 3 days. - 

Clinical Findings. Tlie onset is with headache, sore throat, an 
vomiting. The temperature rises to about 102* F. (S8-9* C.), ^ 

rash appears on the second day, on the neck, front of chest, trunk, * 
and especially in the flexures (sec Fig. 54). It is a punctate ’ 

fading on pressure, and there is circumoral pallor. Fine desquama i 
begim on the fourth day on the face, called pin-hole peeling. There is 
“ whitc-strawberrj* ” tongue on the second day, and a “ rcd-strawbcrr> 
tongue on the fourth day. A tluoat swab should be taken at , 

to exclude diphtheria ; and an enema rash or drug rash has to be ex ** 
in some cases. Tlic temperature falls by lysis about tlie fifth day t* 
Fig. 55). .re 

Vanetifs. Scarlet fever may be abortive; malignant, with 
toxemia ending fatally in about 2 da^’s; septic, wth tonsillar ulecra J 
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Complications. otitis media, 

acute glomerulonephritis during imnortant complications. 

rfd^f 'SrinTmild -e the patient is in bed for 2 iveeks. 



Fio. 65. Tbkperatube CoAnr >N 
SC&KLET FEVEB. 


The diet is fluid or light for a week. For the sore throi^ hourly 

saline mouthwash, with aspirin 5 to 10 gr. (O-S to 0-G .) sniected 

will afford relief. Procaine penicillin, 300,000 units, /.ntococcus 

intramuscularly every 12 hours. In very toxic cases r P . 
Antitoxin-Scarlatina ” should be injected intrnmuscu ar y, 
venously, or intraperitoneally, in doses of 3,000 to 80,000 uni 


Diphtheria 

Definition. An acute infective disease characterised by 
membrane formation and toxrcmic disturbances. ^ AinhtherifC 

Etiology. This disease is caused by the Corync-bacieriuy^i P 
(lacbs-Locfner bacillus), of which three types arc described, 
intermedius, and mitis. Infection is spread by droplets, > 

(pencils, etc.), and by milk. 

Incubation Period. 2 to 10 days, usually 8 to 4 days. t„r,.nccal, 
Clinical Findings. There arc three clinical kq feels 

and nasal. In faucial diphtheria the patient is usually a ^hi ppcar 
ill, hut may not complain of the throat. Greyish-yellow pa 
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rash comes out (see Fig, 57). The blood : There is a lymphocytosis for a 
few days while the rash is out. 

Varieties. 1, IIcEmorrhagic : Hrcmorrhages appear and there may 
also be bleeding from the mucous membranes and hromarthroscs. This 
is verj' rare but it is not necessarily fatal. 2. Gangrenous: Tlicrc is 
necrosis of the skin and subcutaneous tissues. It is met with in 
debilitated children and is usually fatal. 



Pio. so. Diaorau or lUsn in CniCKrN>ros. 

Tlie crosw* Inilicnte the usual »Ue of the flnl oppearance of the rash. 


Din'crcntlal Diagnosis. This necessitates a consideration of the 
possibility of smalhpox, or of skin diseases such ns impetigo, scabies, 
lichen urricatus, pemphigus and generalised herpes, and of scarlet fever 
in the invasion stage. The chief distinguishing features of chickcn*pox 
are Die absence of severe sj’mploms during the invasion period, the 
distribution of the rash, its appearance in crops and the absence of a 
secondary temperature (sec also small-pox, p. 677), Careful attention 
to the chamclcr of the Icsiorvs usually serves to distinguish ot!»er skin 
conditions. Tlie presence of lesions in the mouth, is strongly in favour of 
chicken-pox. 

Xlerpes toster is now thought to be caused by the same virus as 
l})at which protluccs chicken-pox, perhaps it acts through the nervous 
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bXd. to = day. 

intramuscularly. 600,000 umts obstruction. For 

or j „{ jj,e 2d should be raised, and 

peripheral cireulatory failure th respirator is required to 

corticosteroids and oxygen administered. A respirator j 

diaphragmatic paralysis. 


Chlckefi‘POs 

{Variedla) 

DefiniUon. An acute infectious disease, characterised by a vesicular 
eruption appearing in successive crops, and usuaUy K™ j 

Etiology. The causative organism is a virus. Infectio P 
by direct contact, and possibly slightly Causes ; 

a third person. The virus is presumably inhaled. PrciJl^o« _ 

1. Absence of a previous attack : Second attacks are ra . 

Children under 10 are cliiefly affected. S. Msomation 'V?' “ 
sulfering from herpes zoster which is considered to be ^ pnrt 

virus. Chicken.pox occurs at all seasons! race and climate play F 

in its inddence, . , v «« rlpfinite 

Pathology. The disease is very rarely fatal, and has no 
pathology. 

Incubation Period. 11 to 21 days, usually 14 days. 

Clinical Findings. The patient is generally a child, but auu « 
also liable to Infection. The rash may be the first symptom. “ j . 
may be an invasion period of 1 or 2 days in which there 
headache or shivering. . , ^„Jromal 

On Examinalion : At the onset there is slight pyre^a P which 
rashes are occasionally seen, especially of a scarlatmuc^ >T 
may be generalised. Prodromal hwmaturia has also been 
The true rash appears on the second day and passes rapi y 
macule to papule, and then to the typical vesicular eruption. ^ t 

The vesicles become pustular before they burst in t”cTiots in 
time. The rash comes out in crops for 2 to 7 days, so t^ P 
the various stages are seen simultaneously in close prowmi y. 
eruption fust appears on the trunk and spreads centrifugmly 
scalp and upper parts of the limbs. The legs, forearms, ban -xilla 
are involved to a lesser degree, and the spots may be seen in 
and on the palate (sec Fig. 50). ^ , ..f i hv 3 mm. 

The vesicles are oval, of varying size averaging about . . q 
with a small red areola. They fed smooth and are superficia . 
scalp, liands and feet they are deeper and more shotty. U^a y 
are not umbilicated and collapse on puncture. The s _ 
generally discrete, but a few may coalesce. The crusts 
4 days to 4 weeks to separate and may leave white scars w n 
many years. The skin usually irritates intensely jn q 

profuse. The temperature: This is variable and usually siig . 
severe case may be considerably raised for a few days ; not I b 
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inhaled. Predisposing causes : 1. Absence of protecUon by vaccination, 
2. Absence of a previous attack. 8. Season : Epidemics tend to occur 
in the winter and spring. 4. Race and climate : Small*por is more 
common in the tropics, especially where the disease has not been endemic. 
5. Age and sex : Earlier epidemics, such as those of 1788-1800 and 
1837-40, affected chiefly children tmder 5 years, now youths and adults 
of either sex arc attacked. 

Pathology. At autopsy, eruptive lesions may be seen in the 



Fia. SS. DiAQBMi or IlArn is SuAturox. 
reripheml exteowr vorfacos of limbs npeciallj in>’o1vc<l. 

Il&ab profuse on pressure points sxich as waist or puter line. 

Hie crosses indicate the usual site of the Orst appearance 
of tbe rash. 

ocsophngus, Inrynx and trachea. Hamorrhage may occur in the 
muscles and solid organs. Small yellow areas of focal necrosis ere 
often found in the testicles. The spleen may be enlarged and soft. 
Incubation Period. 10 to 14 usually IS days. 

Clinicat Findings. The patient may be a child or an adult. He is 
suddenly taken ill wiUt shivering or it rigor, headache and bncknchc. 
Giddiness, nausea, vomiting and set'cre malaise are often present. 

On Kxomtnation .* During the Invasion period, the patient looks 
tired, and the temperature is ollcn raised during the first 2 days, to 
102* or 10t*K. ( 83 ' 9 * or 40* C.), Prodromal rojArs may be seen ; these 
are: 1. reteeliuil, involving espedally the batljing-drawen area 
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"■ “'“course end CompUcotions. Varicella 
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Fio. 57. TEMTEnA-nmE 
Ceeet in Ceicken-poe. 


tions nrTinfrequent, but include nephnte 

larynritis, virus pneumonia, the -V-ray 
Ml- showing wide-spread nodosities m 

both lungs, encephalomyelitis “njun - 
ivitis and otitis media. Encephalomj el 
is characterised by tremors, ataxia, or ny 

Sis of transverse myelitis. Bn;ay<>“^ 

isf during the second week of the illness 

be heralded by fever, vomiting, or a ri^ • 
VarieeUa is more frequently assoemled 
irith scarlet fever than with any other 
acute infection. . 

Prognosis. This is very good except i 

the severe types of the disease. 
usually occurs in cases of t''tepb“Io'n> cl 

Treatment. Prophylactic. i, 21 days, 

only proved moderately effective. 0^<-ranlmc period, jtas ^ -ig. 

“"“c?|j;J.t"Tl\prrtmustbepnttobed^^^^^^^^ 

necessary for any mfld feverish illness, is a locd '‘PP'‘“V ,e. spots, 
irrita^ skin. The patient should not be ^owed to be 

A dusting powder of equal parts of talc, zme oxide an water 

applied, and baths given when the crusts form, '^“..^^pdary 
coloured pink with potassium permanganate. In casra witn s 
infection of the lesions benzylpenicillin should be B'vcn 1 
50,000 units (SO mg.) intramuscularly cvcjy 12 lioitis. A . 
also be taken to exclude the presence of C. diphihcnts. a. jjave 

(ung. zinc. oxid. B.P.) is applied to the sores left after the cn 
separated. Dexamethasonc may be given for con\’ulsions. 

Small'pox 

(Fanola) 

DefinlUon. An acute infectious disease characterised by fever a 
a tj-plcal rash. , . « .j the 

Oology. Paschen bodies, which are present m ^ which 
nocks, are probably the causative vims. Guamicn rnnsidcrcd 

found in the epithelial cells of the pocks of small-^x jtrcctly* 

to be agminations of Paschen bodies. InfoCon is sp 
by fomites, by third persons and probably by flies. In 
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week (see Fig. 59). During the acute stage the patient is very prostratt^ 
and insomnia or delirium may be marked. The blood : There is 
leucopenia during the first 6 days and leucocytosis during the second 
and third weeks, with the lymphocytes forming about 40% of the 
count. The urine: Febrile proteinuria is often present. Laboratory 
tests of diagnostic aid include the complement fixation test using tlic 
contents of the vesicles as the antigen, with serum from sensitised 
rabbits. Viral antigen in smears from small-pox lesions can be 
demonstrated by immunofluorescence. 

Varieties. 1. Discrete: A mUd type. 2. Semi-conjluent: With 
little normal skin between the spots. Q. Confluent : The pustules f^e 
and there is much subcutaneous cedema. (These types are judged^ by 
the rash on the face and forearms and they are all varieties of \ ariola 
vera.) 4. Varioloid (abortive) : Slight cases, often modified owing to 
previous vaccination. There may be no rash (variola sine eruptione). 
6. Variola Minor (paravariola), Alastrim and Amaas : Mild types occu> 
ring in Brazil and Africa, which have been reported in England^ce 
1010, and were originally described in Gloucestershire by Jenner. There 
is no secondary fever, and the rash may come out in crops. Adults ore 
chiefly affected. 6. Hamorrhagic: Two types are desenbed, both vc^' 
malignant, (a) Purpuric (black small-pox) with very scanty ras . 
Htcmorrliages occur in the skin, mucous membrane and wtemal 
organs. (6) Variola heemorrhagica pustulosa in which biemorrnagM 
occur after the development of the rash, which may not reach the 
pustular stage. SmaU hficmorrhages into the pocks do not consUtute true 
hamorrhagic small-pox and are not necessarily severe. 7. Congenx a . 

Differential Diagnosis. In the invasion stage small-pox may be 
mistaken lor influenza, pneumonia, scarlet fever, measles or purpuro. 
Search should be made for the petechial rash described above. Ihe 
tj'pjcal features of the onset of measles and scarlet fever are absen . 

IVhen the rash has appeared the differenUal diagnosis includes : 
Chicken-pox, measles, tj^phus fever, pustular drug eruptions such as 
those caused by iodides and bromides, a pustular syphihde 
The distriburion of the rash is most important. The greatest di ^ icu j 
usually occurs in the case of chicken-pox. In sraall-pox the ras is mos 
profuse on the face and extremities, and in chicken-pox on tlie ^ run 
The axilla is usually free from cnipUon in small-pox, whereas this area 
is affected in chicken-pox. In smaU-pox the rash does not wme out 
in crops as it docs in chicken-pox. In variola minor, however, fres i s 'in 
lesions may appear for up to six days. The pocks stand out prominenliv 
and arc circular; in chicken-pox they are irregular in outline, liic 
vesicles rarely rupture in variola minor; tliey contain viscous, opaque, 
fl«:yish fluid. Electron microscopy distinguishes between srnall-pox anu 
nnd chicken-pox. In smnll-pox Uic typical vesicle is round an<l ratner 
deep, whcrc-os it is oval and superficial in cluckcn-j>ox. mn po 
is the only infectious disease in which the tcmpcrelurc falls witu i c 
nppcarancc of the eruption. As menUoned nliovc smears made iro 
papules arc of diagnostic value. , _ . . 

If the patient 1ms recently been successfully vaccinated it is imp 
Msuas*. 



the infectiovs fevees 

sixteenth day. The maenles first appear on the forehead, sra p ana 

back of the ivrists and spread over the face and penp ata p , 

Simbs to the trunk. The rash involves 

exposed parts and those subject to pressure. The “'“f 

spSU. It is more scanty on the abdomen, ^ 

flexures of the limbs. The legs are less mvolved ^ Smer. 

usually the upper haU of the limbs are less mvolved than the low 



The eruption is also seen on the palms, soles, conjunctivie and m 
mouth (see Fig, 58). » ^ 

The macules vary in size, are dark red and rapidly 
firm and shotly. The vesicles are pearl-coloured, and loculated so 
they do not collapse on puncture. Umbilication due to 
the centre by a su'cat duct or hair follicle is often seen. The 
are yellowish with a red areola and the skin around may be cedema 
The brownish-black crusts formed after rupture usually ®®P^^ 
from 2 to 8 weeks, leaving depressed scars which are often P®^®” j-ful 
There is much irritation and the skin may become tense and P 
with a very offensive odour during the pustular stage. The temp 
usually falls to about 09* F. (87*2* C.) or lower as the true rash app ^ 
and rises ngtun (secondary fever) with pustulation, to 
(38*8* C.) It then gradually falls to norm^ about the middle of ' 
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To aid the separation of the crusts, especially from the face, a thin 
layer of linseed poultice may be applied on a lint mask and changed 
every 2 hours. ^Vhen the crusts have separated zinc ointment (ung. 
zinc. oxid. B.P.) can be applied to the scars. 

To relieve tlie severe pain in the back and the headaches aspirin 
10 gr. (0-0 G.) may be given. To induce sleep, Dover’s powder (pulv. 
Ipecac, ct opH B.P.) 10 gr. (0-C G.), or paraldehyde CO to 120 m. (4 to 
8 ml.) may be required. Delirium is best relieved by the injection of 
hyoscin. hydrobrom. 1 /lOO gr. (0-C mg.). A steam inhalation containing 
tnc. benzoini co. CO m. (4 ml.) to 1 pint (COO ml.) relieves the laryngitis. 
The mouth should be cleaned after each feed ^vith a swab dipped in 
glycerin, thymol, co. (B.P.C.) CO m. (4 ml.) to 5 fl. oz, (ISO ml.) of water. 

Vaednia (Cow-pox) 

Definition. This is a disease of con’s. ^lon may be infected by con- 
tact with a cow suncring from the disease. The term also includes 
the effects of inoculation of man with vaccine l^Tnph containing the 
attenuated variola \'irus. 

Vaednation. The lymph now used in Great Britain is derived from 
sheep. Lj^nph will remain potent when kept in a domestic refrigerator 
for 2 weeks. If kept in the dark and in a cool place it should be active 
for about 7 days. 

The multiple pressure method Is usually recommended. The skin 
over the posterior border of the deltoid should be washed ^rith soap and 
water and dried or cleaned with an ether swab. The Hngedom needle 
should be sterilised by heat and allowed to cool. A drop of l^mph is 
placed on the skin, being expressed from the glass tube by a rubber teat, 
and not blo%vn out by tlic mouth. The needle is held at an angle of 45® 
with the skirt and the side of the point of the needle is pressed through 
the drop of lymph with sufficient force to indent the skin and enter its 
superficial layers, but not to draw blood. This pressure movement is 
rc|>catcd .'10 times for rc^’accinalion and also for a i)fimary vaccination 
when it is urgent or obligatory. For non-urgent primary vaccination 
10 pressures arc sathfactorj’. AUcmntivcly vaccination may be made 
by a single line.ar scratch about half an inch (12’5 mm.) long throiigli a 
drop of lymph. Tlic scratch should be sufiicicntly deep to leave n red 
mark, but not to draw hIoo<I. Primary vaccination in infants requires 
no dressing before Ibc fifth or sixth day, when n loose application of 
sterile gauze should be npplial. A special dressing can be obtained for 
adults wlucli protects the crust and allows free passage of air, so that the 
lesion quickly heals. The vnccinalion should be inspected on the 
seventh day. If n priraars* vneeination ** takes,” a p.npulc forms on the 
thinl day, which is vesicular by the fifth day, continues to enlarge until 
the eighth day and maturates, becoming pustular by the tenth day. Tlic 
vesicle dries and forms a scab, stIucIi separates between llic fourteenth 
and twcnlj’-first daj’s, Tlie skin arourrd the s-esicle is red and swollen 
during the second sreek and tire nxill.-iis* Ijanph nodes arc usually 
enlatgetl. A scar results which show* small depressions or foveations. 
During the second sreek there is uro.ally malaise and .some pyrexia. 
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able that he is suffering from smaU-pox^ If a ^ 

is made on the second day ot severity 

has‘be“TserfbTatove°“connuert^^ 

more severe and usuaUy mp.dly fata!. Tte 

SflS™‘panoTthE^ 

bedsores, boils, eneephalomyehus neuritis i„„s 

Prntfnosls This varies with the protection auoraea oy p 

is usuaUy good, but the converse is not true. . „,„essful 

Treatment. PropJujtaclic. Primary vaccination is m 
between the third and sUth montte. Primaiy vaecinat on ^ 

is discouraged owing to the risk ot rs. 

successfully performed in infancy aifords protection for > 

It should he repeated at the ages ot 7. U and 21 . and again if there ^ 
epidemic. Chicken-pox should be made notifiable during .P, 

ofsmal-pox. The patient’s house and its contents should be is 

Quarantine period. Contacts should be vaccinated and kept 
observation tor 10 days. Marboran (33T57) given liy , s 

shmvn to have prophylactic value. The dose is 1 -5 to 3 G. os a s> P ■ • 

p.c. for 4 days. Anti-vaccinial gamma-globulin is also elucftci^ 

vaccination has little value in controlling an outbreak.^ Isolation P ‘ 

The patient must be removed to, and kept in an isolation P 
until all the scabs have separated and the skin has healed, usu y 
6 weeks or longer. j ^.viert nnd 

Curative. The patient is kept in bed in a ■well-ventilated to 
bright light is excluded. Benzylpenicillin should be given at the 
of the disease, 500,000 units (300 mg.) being injected ^ . -il 

every 12 hours. Diet: Slilk and fluids are given during the e 
period of the disease, the diet being rapidly increased 
temperature falls. Toilet; The hair should be cut short and e 
sponged twice daily with warm water. A freshly prepared 
solution of potassium permanganate should be applied all ^ , 0 / 

on beginning treatment; this can be repeated in a day or so va 
solution. 'NVaTm baths, to which potassium permanganate is a e _ 
make a pale pink colour, are welcomed after the pocks have buK . 
virus is destroyed by 1 in 10,000 permanganate. The face s ou 
covered "unth a lint mask soaked in iced water and covered -with 01 e 
The offensive odour can be mitigated by dabbing the skin 
carbolic acid solution instead of the permanganate. The eyelids s 
be smeared with petroleum jelly and the eyes frequently bathe 
boracic lotion. If any eruption appears inside the lids they s :ou 
everted and treated with petroleum jelly containing hydrarg. 

8 gr. (0-5 G.) and atrophin. sulph. 10 gr. (1 G.) to the oz. (3 “V yg 
there are signs of further inflammation, a drop of Albuci 
should be instilled into the eyes every 4 hours, and local hea app 
frequently. 
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jaTT can only be opened sbghtly, owing to pain. Trismus may be noted 
and salivation is usually increased. More rarely the submaxillary or 
sublingual glands alone are alfected, and here, too, there is usually a 
bilateral spread. ^Vbcn the parotid is involved the orifice of the parotid 
duct in the mouth is usually seen to be swollen. Rarely the lacrimal 
glands enlarge. The spleen may be just palpable. The temperature 
rises usually to 101® F, (38-3® C.) or over and takes 8 or 4 dal’s before it 
reaches normal. With complications such ns orchitis or pancreatitis it 
rises again. Occasionally orchitis, pancreatitis or benign aseptic menin- 
gitis may occur without parotitis. The pulse is usually slow, 50 to GO. 
The blood : There is a IjTnphocytosis, the average figure being 48%, and 
the total white cell count is increased. The urine; Proteinuria occurs 
in about one-third of cases. The cerebrospinal fluid : An excess of 
Ij’mphocytes and of globulin is frequently found, apart from meningitis. 

Differential Diagnosis. This is not usually difficult. If the parotid 
is enlarged other causes such as sarcoidosis, sepsis, drugs such as iodides, 
tumours and Sfikulict’s disease must be excluded. The lungs should be 
X-rayed In suspected sarcoidosis to see if any characteristic changes are 
present (sec p. 009). Septic parotitis is usually unilateral and often 
suppurates. In Mikulicz’s disease the parotid enlargement is chronic, 
painless and the lacrimal glands ore also atTcctcd. Enlarged cervical 
lymph nodes must also be excluded, such os those due to diphtheria, or 
glandular fever. In a case of mumps in wliich salivary* glands other tlian 
the parotid are involved, the glands are usually affected bilaterally in 
a day or so. The lj’mphoc>*tosis in mumps also aids in the diagnosis. TIic 
mumps complement fixation test is positive. 

Course and Complications. The swelling in mumps usually dis- 
appears in less than a week and the glands practically never suppurate. 
The most frequent complication is orchitis, which is Jiowcvcr rare before 
puberty. It occurs usually about the sc\’cnth day or later ; generally 
only one testis is nireclcd. Hydrocele and cedema of the scrotum may 
also develop. In females tenderness may occur over the ovarj*. Other 
compHc,ations include myocarditis, acute pancreatitis as cWdcnccd by 
epigastric pain, vomiting and constipation and a high scrum amylase 
content, mastitis, otitis media, labyrinthitis and ncn'c deafness, 
peripheral neuritis, and neuritis of the H, Yll, VIII and 111 cranial 
nerves. Mcningo-enccplialitis, mcningism or meningitis may occtir at 
any stage in the illness. An aseptic meningitis occurs in about 50% of 
cases. 

Prognosis. Tins is very good. Permanent sterility, but mrcly 
impotence, may result from orchitis ; permanent deafness or diabetes 
mcniliis are rare scqucl.-c. 

Treatment Proph^hzeite. It is very doubtful whether convalescent 
scrum or pammn*globulin has any prophylactive or curative efTeet in 
mumps. Qjwmnfine prriod : This is 2C daj*s, but children may attend 
scIjooI for the first week. ItoUiticn period : The fKiticnt rIjouM lx 
isolatcil for n week after all swelling 1ms gone from the glands, and for 
n minimum of 14 da\-x, 

Curofirer The patient should be in be<l for 10 ds}i*s, a* tlic 
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Lh as eczema, in acute infections, or .£ the child has recently 

exposed to an infectious disease. _ rnov liecome 

Complications. These include : 1. Sepsis i The arm my 
red andLawny and very painful ; the axillary lymph nodes enlMge and 
thetempeSeisraisr2.G»^^^^^ 

(a) auto-inoculation by scratching, the vesicles 
on the face ; (6) blood-home infection, generahsed popu'^ 
forming betireen the fourth and tenth d^s. 8. protein rashe . 
erythemata may occur, i. Osteitis. 5. Encephalomyelitis . A dread M 
rare complication proving fatal in about 35/o of cases, 
specially noted since 1923, and occurs usually m cjwWrcn and > g 
adults who have not been previously vaccinated. It is possibly d 
dormant virus activated by the vaccine virus. The symptoms ar 
about the tenth or twelfth day after vaccination. The patient is dr y. 
complains of headache, vomits, and becomes delirioi^ vnt i ^ an 
pareses. Post-mortem there is perivascular dcmyelination in the 
and cord. Treatment consists in the injection into n vem or in ° 
spinal subarachnoid space of 5 to 90 ml. of serum taken from an m 
dual who has been successfully vaccinated 14 days previously. 

1942 and 1902 109 deaths due to vaccination occurred in Great isritai . 


Mumps {Epidemic Parotitis) 

Deflidtion. An acute infectious disease characterised by enlarge 
ment of the salivary glands, usually the parotids. 

Etiology. The virus is present in the saliva and spread by drop e • 
By some it is considered to be neurotropic, the nervous system being 
primarily involved with secondary affection of the salivary glands, y 
others it is thought to be a septiesmia, the virus having a predilec on 
for the salivary glands. The patient is considered to be infectious o^ 
2 or 8 days before the swelling appears. Predisposing causes : 1* "S® ' 
5 to 15 years and again 18 to 25 years. 2. Sex ; Chiefly males. 
Season ; Winter and spring. 4. Absence of a previous attack : Secon 
attacks are rare. 6. Overcrowding in army huts. Epidemics occur a 
over the world. . i 

Pathology. The parotid swelling is chiefly due to hypenemia an 
cedema of the connective tissue. Fibrosis of the testis with strop y 
the glandular epithelium may occur. The pancreas may be hyper«nu . 
Incubation Period. 12 to 23 days, usually 18 days. .. 

Clinical Findings. The patient is usually a boy or young a ^ ^ 
who complains of headache, mabuse, sore throat, nose bleeding ^ 
neck, before he notices the pain and swelling in one parotid regio 
Often, however, the parotid swelling is the first symptom. • w • 

On Examination : Some fulness is seen behind the angle of the ' 
this spreads forward over the masseter and down into the neck on 
parotid rapidly becomes definitely enlarged. In a day or so the opi^ 
gland is usuaUy effected, the skin becomes tense over the gland an 
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convalescent stage : After about 4 to G \reclcs the Trhoop disappears, and 
the cough gradually lessens, although it may still be provoked by 
running or sea-bathing. The leucocyte count has now returned to 
normal. 

Differential Diagnosis. ^Vhooping-cough must be diagnosed from 
other catarrhal infections such as a cold, the early stages of measles 
and laryngeal diphtheria, from paroxysmal coughs due to tracheo- 
broncliitis or enlarged bronchial lymph nodes, which in children may be 
tuberculous, and from other causes of mediastinal pressure in adults. 
If there is no whoop the diagnosis depends upon the character of the 
cough, the blood count and isolation of the bacillus from droplets 
or sputum. 

Course and Complications. The usual course is as described above. 
The most important complications are : Bronchitis, bronchopneumonia, 
pulmonary collapse from blockage of a bronchus with mucus, 
encephalitis, convulsions and cerebral hoanorrhage. Other complica- 
tions include spasm of the glottis, bronchiolectasis, acute emphysema, 
s\irgical emphysema, spontaneous pneumothorax, otitis media, pro- 
longed vomiting, bleeding from the nose, ears, eyes and gums. The 
cough may provoke hernia or prolapse of the tectum. Broncliicctasis 
or tuberculosis may develop later. 

Prognosis. The disease Is serious in very young infants, in 
debilitated and rickety children, and in association with convulsions and 
broncliopncumonia. In an uncomplicated case the severity may be 
gauged by the number of paroxj'sms, any figure over 20 in the 24 hour* 
being grave. Tlie outlook is bad where there is inability to retain 
food, or when there arc frequent convulsions. 

Treatment. Prophi/lactic : Infants should be immunised ngninst 
whooping-cough (see p. 502). Gnmmn-globulin prepared from hyper- 
immune scrum, 2*5 to 5 ml, intramuscularly, will afford temporary 
immunity to an unvaccinated contact. Quarantine penoci ; This is 0 
weeks. Jrolaiion period : This is 0 weeks. 

Curative : Tlie patient should be in bed during the catarrhal stage 
and until the vomiting becomes infrequent. The room should be well 
ventilated but maintninwl at a tempemture of CO® F. (15*5® C.). Diet : 
Liquids and semi-solids are advts.able until the paroxysms lessen, ^^^^cn 
vomiting is severe the feeds should be given nlraut 10 minutes after the 
vomit, as this oITcrs the best chance of the nourishment being retained. 
Dextrose, CO gr. (4 G.) should be jn'*cn U.d. to prevent acidosis. Dis- 
charges and sputum should Ik: burnt. Tetracycline (Acliromycin) may 
l>c given for n week in doses advised for bronehopncunionia (sec p. 158). 
An inhalation of Inc, l»cnroin. co. CO m. (4 ml.) to 1 pint (COO ml.) of 
steaming water often relieves catarrh. For the cough a sedative mixture 
containing Tnc. opii campii. 5 m. (0*3 ml.), tnc. ipecac, 3 m. (0-2 ml.), sjt. 
pnini scrot, 10 m. (O C. ml.), aq. chlorof. ad 120 m. (S ml.) should l>c given 
six-hourly for a child of 5. If the respiration rate is misetl tlie child 
sljouJd l>c nursed in an oxj'gen tent. If the paroxv*sms slilJ continue a 
iTctal injection of ether GO m. (4 ml.) and olive oU 4 (l.oju(l5ml.) nny 1)e 
given twice daily, or phcnobarbilonc, 1/21 gr. (2*5 mg.) t.i.d. in milk for 
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recumbent position lessens the 

required until mnstication T 

feTc rL::S bJ ^^oKL'^l^d fom— s 

IppM ifth" Ts r^ueh pnin. For orchitis the njected .^-sjp- 
Dorted with a suspensory bandage or small pillow, and g y . . ij.- 
Ln. (B.P.C.) with fomentations arc applied. An mtramusculay J 
o{ cortieotrophin (ACTH gel). 100 units, on two sueeessue days m J 
relieve the pain. Operation is not required tor pancreatitis. 

Whooping-Cough (Pertussis) 

Definition. An acute infectious disease characterised by paroxysms 
of coughing followed by an inspiratory whoop. 

Etiology. Whooping-cough is caused by the Hcemopktlus « 

(Bordet-Gengou bacillus). Predisposing causes: 1. Ap : ^ J 
children between 2 and 5 years, but adults are nffected. S^ex . 
males predoirunate slightly. 8. Season J March and Apri esp . 
The disease is spread by droplet infection, rarely by fomites or » 
person. It is most infectious in the catarrhal stages. Second 
may occur. 

Pathology. Whooping-cough is rarely fatal apart . 

plications such as bronchopneumonia. The trachea, larynx and . 

show catarrhal changes and the bronchial lymph nodes arc en arg 
The bacillus is found especially in the larynx and trachea. 

Incubation Period. 6 to 18 days, usually 7 days. 

Clinical Findings. The catarrhal stage : The patient is generally a 
child, who first shows the symptoms of a severe cold and a little coug • 
The temperature is slightly raised, 09® to 100 ® F. (37*2® to 37’8 .j- 

The blood : There is a leucocytosis of 12,000 to 27,000 per c.mm. w 
60% or more lymphocytes. If the patient coughs over a bloo -ag 
potato plate the H. perttissis can often be isolated. The organism ma> 
also be isolated by pemasal or postnasal swabbing. The former _ 

is the more satisfactory. The paroxysmal stage : This begins , 

to 14 days later. It is characterised by a noisy, rapidly repea 
explosive cough, during which the child is cyanosed, tears may run 
the eyes, and mucus from the nose. This is immediately 
a long-drawn crowing inspiration or whoop. The attacks tend 
provoked by feeding, by exertion or emotions, but they also occur 
night. After the attack the child may drop asleep. She is often a 
by the paroxysm and may get out of bed or run to her mother. 
may occur at the end of the attack and the patient may lose weig * 
the intervals the conjunctivse tend to be congested, and the face a 
swollen, ulceration of the fr^enum linguie may be seen, due to 
against the teeth during the attacks. The temperature is 
normal. The blood still shows a leucocytosis. The unne may con 
an excess of uric acid. 

In some cases the attack is mild or abortive, and although parox} ^ 
of barking cough occur by day and night, there is no whoop. 
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may reach 102® to 103® F. (88-9® to 89*4® C.) (see Fig, 60). The pulse is 
relatively slow, 90 to 100, and often dicrotic. The abdomen is a little 
CTVollen, owing to flatulence, and there may be guiglJng on palpation 
over the ccecum. The abdominal reflex is usually absent. The spleen 
is just palpable. Typhoid spots (rose spots) may appear about the 
seventh day, pink maculo-papules, 2 to 4 mm. in diameter, fading on 
pressure and situated on the trunk and abdomen. They are not 
numerous, perhaps C to 12, they disappear in 2 to 4 days, and fresh 
crops appear. There is often a little bronchitis. The blood: There 
is leucopenia, 4,000 to 5,000 white cells per c.ram. At times there is a 
slight Icucocytosis during the first week. Typhoid bacilli are present. 
The urine: FebrUe proteinuria may occur. T^'phoid bacilli may be 
present at the end of the week, but more often not until the second week. 
Tlie motions may be costive or loose (“ pea-soup ”), yellowish and 
oITensivc. Typhoid bacilli may be present, but they are found in a higher 
percentage of cases in the second and tliird weeks. During tliis time 
there may be swelling of the abrogated l^onphatic follicles. 

^tfcond IVeek (Fostigium). This stage has largely been abolished 
by the use of chloramphenicol. The patient Is more prostrated, the 
headache is less marked and deafness may develop. The tongue is drier 
and coated in the centre, with a clean Up and edges. Insomnia may 
now be troublesome and delirium occur. The tempemture remains 
sustained at about 101® to 103® F. (88‘8® to 30*4® C.), and the pulse 
accelerates a little to just over 100. The blood : The Widal reaction 
becomes positive after the tenth day ; typhoid bacilli arc usually pre- 
sent. The bowels : There is a greater tendency to diarrhcca during this 
period. During this week sloughs may fonn in the aggregated IjTnphaUc 
follicles. 

Ttie Third TlVek, (Defervescence). The patient is sUU more 
exliaustcd and may sink into the ** ^*phoid-statc *’ with delirium, 
muscular twitching, coma-vigil, a dry and shiny tongue and sordes on 
the lips. Tills stage of wasUng is seldom seen now as adequate nourish- 
ment is supplied. It is the danger period, owing to the risk of hjcmor- 
rhage or perforation. During this week the intesUaal slouglis may 
separate. Usually there is, however, improvement towards the end of 
this week and the temperature begins to fall by lj*sjs ; rarely by crisis. 
The nbtlomen may be more distended by mctcorism, and the patient is 
often much wasted. 

The Fourth UVek, (Convalescence). The temperature gradually 
falls to normal in Uie mornings, rising a litUe in the evenings. The 
abdominal reflex reappears, the spleen is no longer palpable, and the 
general condiUon improves. During this week repair takes place in 
tlie areas wlscrc tlie sloughs liave separated, Ilccrutlesccoccs may 
occur, Uie tempemture rising irregularly, but Uie spleen does not enlarge 
and no fresh spots appear, Relapres: After Uie temperature lias been 
normal for about a week, it may rise again in step-ladder form and the 
disease be repealed, witli fresh spots, enlargement of Uie spleen and 
intestinal sj-mptoms. The duration of the relapse is usually tliorter than 
thatof Uieoriginaldlscnse. T'erirtiesr 1. Afiid(including**nmbulanl*' 
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an infant. Gamma-globulin obtained from hyperimmune ecrum may be 
injected intramuscularly, in doses of 2-5 to 5 ml. on ^ 

Convulsions in an infant should be treated with hot 
puncture, inhalations of chloroform, the rectal injection .P°‘- 
6 gr. {0-30 G.) in water 1 fl. oz. (80 ml.), or the subcutaneous injection of 
i to gr. {7-5 to 8-5 mg.) of sodium phenobarbitonc. 


Tj'pboM Fever 
{EnUrie Fever) 

Delnitlon. An acute infective disease characterised by continued 
fever, enlargement of the spleen, bacilliemia, involvement of intestinal 
lymphatic tissue and usually a roscolar eruption. 

Etiology. Typhoid fever is caused by the Salmonella typni. 
disposing causes .* 1. Age : Chiefly between 5 and 85 years. 2. ex • 
Slight excess of males. 0. Season t Chiefly the autumn. 4. Overcro'n mg. 
Especially in tents in the army. 5. Bad sanitation. C, Absence o 
previous attack or recent inoculation. The disease occurs all over 
world. It is spread by patients and carriers, through contamma ° 
food and ^7ate^, especially milk, cream, butter, oysters, ice-crca » 
watercress and canned meat; it is also spread by flics {their feet, , 
and excreta), by fomites, and by inhalation of bacilli, os from 
excreta. The nurse in charge of a patient may contract typhoid ^ 

the latter method. Epidemics ore usually due to a carrier contamma i g 
the food supply of an area, owng to bacilli on his fingers soiled vti 
urine or faces, or to sewage contamination of drinking water. ^ 

Pathology. Infection probably spreads from the bowel to the 
the organisms are then excreted by the bowel or kidneys. The bac 
tend to lodge in the gall-bladder and intestinal lymphoid^ tissue, an 
they may be found in the cutaneous spots. Intestinal lesions 
swelling of the aggregated lymphatic follicles (Peyer’s patches) and ol 
solitary lymphatic follicles ; the last 18 inches (45 cm.) of the ileum ar^ 
chiefly involved. These areas may ulcerate and perforate. The sp ee 
is enlarged and soft, the mesenteric lymph nodes are enlarged, 
skeletal muscles may undergo Zencker’s degeneration. 

Incubation Period. 7 to 21 days, usually 14 days. . 

Clinical Findings. The onset is usually insidious, the patien 
complaining of lassitude, frontal headache, backache, constipati<^ 
anorexia, epistaxis, malaise and insomnia associated with a ^adua y 
rbing temperature. In some cases there is a sudden onset with feve , 
vomiting, rigors, and delirium. As the disease runs an average court 
of 4 weeks, the main features during each week will be considered. 

First Weele. (Invasion stage or advance.) The patient may 6 
(ambulatory typhoid), the face is a little flushed and the tongue 
white fur with the edges and tip dean. The pupils are dilated. 
be complaint of abdominal pains or discomfort. The temperature 
in a step-ladder fashion with a progressive evening rise, and it drops $ 

1® F. (0-9“ to 1*8® C.) each monung. In this way by the end of the wee 
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bladder. The patient’s expression becomes drawn and anxious. The 
effect on the temperature varies ; it may or may not fall. The pulse is 
more frequent. There is some limitation of abdominal movement wth 
respiration, the abdomen may be a little more swollen, tenderness and 
rigidity may be present and the patient usually lies with the legs drawn 
up. Venous thrombosis : The left femoral vein is usually affected, often 
in the fourth week. Respiratory : {a) Laryngitis or ulceration of 
laryngeal cartilages, {b) Bronchitis, (c) Pneumonia, in the third week 
or later, or at the onset (pneumo-typhoid) : (d) Pleural effusions. 
Cardiac: (o) Myocardial degeneration. (6) Endocarditis and pericarditis 
arc rare. Neuritis, especially causing the ** tender toes,” 

Other complications include : Otitis and parotitis, which are not 
rare, meningitis, cerebral thrombosis or embolus, myelitis, nephritis, 
tj^phoid spine (thickening of the interx'erlebral discs ; it usually occurs 
late in the disease and t)ic pain Is veiy severe), periostitis, boils, acute 
cholecystitis, infarction of tlie spleen and suppuration of the mesenteric 
IjTnph nodes. ” Wiitc leg,” followng venous thrombosis, or gall-stones 
may result as sequela: of typhoid fever. 

Prognosis, This has been much improved by the use of chloram- 
phenicol, and the mortality rate has probably fallen to about 1%. 

Treatment. Prophijlaetie. The disease is preventable. Contacts 
and all exposed to infection should be inoculated, inoculation docs not 
increase the risk of infection. A mixed vaccine (T.A.B.C.) containing 
1,000 millions tj^ihoid and 500 millions paratj'phold. A, B and C in 1 ml., 
is used. 0‘S ml. is first given, and after 30 days 1 nd. is injected 
subcutaneously. This vaccine may be combined with l ml. of tetanus 
toxoid in each dose and repeated at an interval of 1 month. Active 
pulmonary tuberculosis is a contra-indication. The immunity conferred 
lasts about 2 years. In an epidemic, water and milk should be boiled 
and carriers sought for. There is no medical treatment which m’ll 
inevitably cure a chronic carrier. The carrier stale has been abolished 
jj: a few cases by giving 200,000 units (120 mg.) of benzylpenicillin cverj' 

2 hours for 0 to 8 days, togctlicr with sulplmllnazolc 1 G. by mouth cverj' 

3 hours. Chloramphenicol (Chloromycetin) docs not appear to affect the 
carrier stale. Ampicillin (I’cnbritin) four 250 mg. (xipsules C-houriy for 3 
months, may prove effective, but there is n risk of sensitization. In some 
cases cholwystcctomy has been successful. All cases must he notified. 
Jsofnfion jyfnnd. The patient must be isolated for about 5 to C weeks, 
and on discharge the faws and urine should be free from tj^ihoid bacilli 
on six successive examinations on alternate days. Should the patient 
coulinuc to excrete ts’phoid b.acilli after 3 months, he becomes a carrier. 
A positive Vi. agglutination docs not indicate that the individual is a 
c.arricr. 

CurchVr. The patient is put to b«I and kept there until the tempera- 
ture has l>een normal for 2 sveck*. Tlic course of the disease has lx*en 
muph mcMlifiptl by the use of chloramphenicol. The organism disappears 
from the UIckhI within 2t hours, and Uic patient l>ecomes convalescent 
in a foT daj's. Tlic value of highly skilled nursing is Ihcrtfurc much 
diminishctl. The nurse should trrar glove* while attending to the 
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\d) Mening^^-phoW. the onset b with symptoms of “““S' 
Differential Diagnosis. At the onset typhoid fever maj 
for "a. gastrienteritis, pneumonia, nephritis or menmg,t.s. The 


c. 



temperature should always be taken, as ambulant cases will then be ep 
under observation when found to be pyrexial. The continued lev 
may be confused with that due to paratyphoid fever, tul^rcu o 
peritonitis, miliary tuberculosis, pyelitis, undulant fever, bac eri 
endocarditis, or Hodgkin’s disease. Typhus fever and ^ swn arj 
syphilis have also caused errors of diagnosis. A typical clinical pic ure 
is not always present, and reliance must be placed on blood and f®^ 
culture and the Widal test. A person inoculated with T^A.B. vaccine 
will give a positive Widal reaction for a year or more, but if an ac ive 
typhoid infection supervenes the agglutinin litre of the senun usua 
waxes and wanes during the course of the disease. Virulent 
typhoid bacilli contain two varieties of somatic antigens, O. and i* ♦ 
the third antigen, H., which b flagellar, b not an indication of ac I'c 
infection. These antigens give rise to corresponding agglutinins in^ c 
serum. Agglutination of the H. form is probably indicative of pre^uo 
inoculation, whereas 0. agglutination signifies active infection. 

Course and Complications. The typical course has been descri ^ 
above, together with the recrudescences and relapses which ^sue a^ 
times. The most important complications are : — ^Intestinal : (a) ^ 
rhage. Especially during the third week. The temperature falls, 
pube becomes rapid and feeble, there b pallor, and air hunger may 
ensue. Blood b seen in the motions in varying amounts. (&) POTora 
and peritonitis. These are likely to occur at the end of the third . 
especially in the ambulant patient. There b abdominal pain, w 
may be referred to the tip of the penis, owing to the contiguity o 
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These organisms can be identified by cultural and agglutination 
reactions. Para. A is rare in England, but Para. B occurs fairly often. 
Para. C is met with diicfiy in the Eastern Sfediterranean area. The diseases 
are spread in the same way as typhoid, by contact, carriers and infection 
of food ; but contaminated water does not appear to be so frequently 
incriminated. Clunese frozen whole c^s appeared to be the source of 
hro outbreaks of Para. B epidemics in England in 1955 and in 1061 a 
small epidemic occurred in England due to infected raw dessicalcd 
coconut. Paratyphoid fever, as opposed to typhoid fever, can also be 
transmitted from animals to man. 

Clinically paratyphoid fevers may begin comparatively suddenly, 
with shivering and pyrexia, but the diseases arc usually less severe and 
of shorter duration than typhoid fever, and ulceration of the intestines 
is less liable to occur. The colon is ulcerated in some cases and the 
causative organism is more likely to be found in the feces than it is in 
typhoid fever. The temperature curve is more irregular. A respiratory 
1 ) 7)0 of parat)'pho]d is described with bronchitis or pneumonia, in which 
paratyphoid bacilli ore present in the sputum, and a scpticaunic type 
with high remittent fever, pneumonia, arthritis, meningitis, pyelo- 
nephritis, endocarditis, clioiccj’stitis or pelric abscesses. The treatment 
is identical irith that of tj^ihoid fever (see p. 587). Successful treatment 
of a carrier has been recorded by the intramuscular infection of B.ILL. 
1000, 500 mg. 0-hourly for 2 weeks. 

Brucellosis 

( Undulanl Fever, il/nZto Fever. Abortus Fever) 

DefinlUon. A disease due to a specific micro-organism and conveyed 
by milk. 

Etiology. The Brucciia group of organisms iadades tiie Br. 
meUiensis infecting goats and sheep, Uic Br. abortus of borincs and the 
Br. suis of swine. In Great Britain only bovines arc infected, in America 
s^Tinc arc also infected. Both Brucella groups may cause undulant 
fever in man. Milk is tl:c d»ef source of infection in Great Britain. 
Cream is a less common sourec of infection, and butler and cheese arc 
doubtful sources. Veterinary surgeons and farmers may be infected 
through the skin while looking after parturient cows. Malta fever is 
usually contracted through drinking goats’ milk. \Vatcr may be 
cont.aminated from goats and the disease may also be transmitted 
through cheese. The disease occurs in almost cverj’ part of the world. 
/Vrdj.tpajiug causes: Sex: Males predominate possibly because of an 
occupational incidence. Age : 15 to 45. 

Palliology. TIjc brucella lodges in the cells of the retieulo-endolhelial 
system, especially in Uie lymph nodes, Uver, spleen and bone marroTr. 
Snuil! pranulomata arc fonned. Caseation docs not occur but there rruiy 
l>c suppuration. TIjc testis, o%*ary, or meninges may be affeeted. 

Incubation Period. 5 to SO days, usually 2 to 4 weeks. 

CUnlcal Findings. The patient is gradually taken tU witli maUhe, 
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y • 4 Thf* l«wels ♦ The stools should be cxammca aouy 

&“:K. o 'b,^d or If th^ « - 

enema may be given on nltemate daj^. or '»l-"'“f“- 
(80 ml.) by mouth. If there is diarrhoe.a a starch and “P'™ 
containing starch 00 gr. (1 G.), rratcr 2 fl. or. (0®. /[f 

30 m. (2 ml.) should be ndminislcrcd. Meteonsm is '■'-''y ‘ 
too much milk is given. For its relief turpenUne stupes 
to the abdomen, the flannels being wrung out m water cont S 
terehinthin. 00 m. (4 ml.) in 2 pints {1-2 litre) of water. ^ 
tures rises above 104“ F. (40" C.) it should be lowered 2 F. (S-0 M J 

tepid sponring. Chloramphenicol is the most cfTcctivc remedj , 

is a small risk of marrow aplasia. The dose is 1*5 G. b.i.d. for ’ 
0-5 G. U,d. for a week, then 1 G. daily for 2 to 8 daj-s. Amptaiun 
(Penhritin) is more expensive and may cause sensitization rcac 
Tlie dose is 500 mg. O-hourly until the temperature settles, ana in 
250 mg. 6‘hourly for 10 days. Despite the normal ternperaturo tne 
of hiemonhage and perforation remains diuring the tliird week. 

Complications should be treated os follows ; • . . • n-n nf 

Hjemorrhage : No food should be taken for 24 hours, ^^l**^*® ".ae 
morphin. sulph J gr. (16 mg.) should be given. If the bleeding p 
a starch and opium enema should be administered. If the patien 
exsanguinated he should receive a drip blood transfusion. An .. 
should be given if the bowels have not moved in 4 days, nfter a p 
minary rectal injection of 4 fl, oa. (120 ml.) of warm olive oil. 

Perforation; Operation has a high mortality rate, treatmen 
large doses of chloramphenicol and the Ochsner-Sheixen regime gi 
better results. ^ j 

General instructions; The urine should be mixed with an ^ 
volume of 1/20 carbolic acid and allowed to stand covered over 
2 hours before being thrown into the drain. The f®ces 
adequately sterilised by clinical disinfectants, but should ^ ^ 
with an equal quantity of 1/20 carbolic acid for 2 hours, 
water carriage system is not perfect they should be mixed with ^ 
and sawdust and burnt. Sheets should be changed dirwtly 
soiled with excreta and put into a bucket containing 1 in 40 car 
acid for 6 hours. Fly-papers should be bung in the sick room. 

The Paratyphoid Fevers 

Paratyphoid fevers bear a dose resemblance clinically and 
logically to typhoid fever ; thq^ are caused by the Salmonella por yP 
A, B or C. 
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intcn^als. Pains may be relieved by aspirin 10 gr. (0-C G.) t.d.s. as 
required. If the temperature is above 103® F. {80*4® C.) it should be 
lowered 2® F. (1*1® C.) by tepid sponging. Tetracycline (Achromycin), 
0*5 G. for nn adult, may be given cverj' 0 hours for 3 weeks. A second 
course should be given if relapse occurs. In the more severe cases, 
especially those infected with Br, melitensis or Br, suis, intramuscular 
injections of streptomycin 1 G. should be given every 12 hours for a week, 
followed by 0*5 G. every 12 hours for 2 weeks. The urine and faiccs 
siiould be disinfected as for typhoid fever. 

Typhus Fever 
{Spoiled Fever) 

Definition. An acute infectious disease characterised by fever, a 
typical rash, profound toxrcmia and ner\'Ous symptoms. 

Etiology. Typhus fever is caused by Rickettsia prozcazeki, oval 
filter-passing organisms. These are found in the patient (internal 
organs) and in lice {pediaili corporis and also capitis) which transmit 
the disease. Typhus fever is spread by lice, either by their bites or by 
their excreta being scratched into the skin. The louse docs not become 
infective for C to 7 days after biting a patient with tjTihus. Murine 
tjqihus is caused by the Rickettsia mooseri and is transmitted by the rat 
flea. Scrub typhus is described on p. 753. Predisposing causes : Z. 
Under-nutrition and famine. 2, Dirt and over-crowding. 3. Season : 
IVintcr and spring, 4. Age and sex : All ages and both sexes arc alTected. 
5. Locality : It is more common in Eastern than in Western Europe, 
It occurs in Nortli and Central ^\sin. North Africa, and near the Andes in 
South America. It is unknovm in the tropics except at great altitudes. 
It occurs cndcmically and in epidemics. Brill’s disease is probably a 
rccrudcsccnt form of louse-borne typhas. Tabardillo, which occurs in 
Mcrico, is lousc-bome IjTihus. 

Pathology. Tj'phus nodules arc found microseopic.'vlly post-mortem 
in the skin, brain and other organs. They arc due to localised necrosis 
and dilatation of small vessels. The spleen is enlarged and soft, and 
pctcchirc may be seen in various mucous membranes. 

Incubation Period, 5 to 21 days, usually 12 to 14 da>*s. 

Clinical Findings. Tlicrc may Ikj n prodromal period, with malaise, 
for a few daj's. The patient is usually suddenly taken ill witli frontal 
or occipital headache, pains in the back and limbs, shivering, nausea, or 
rarely vomiting. 

Ort /vjumtnn/ion ; The patient is flushed and looks rather drowsj* ; 
the eyes arc congested and the longue coaled. The temperature is 
mi«;e<l to about 100 * F. (37‘8* C.). The course of this disc.ose has l>cen 
consulemhly modificil by immunisation and by tJic use of chJornm- 
plirnicol and chlorlclracycliiic (Aurcomycin). Tlic followiag description 
is that of an un-inummi«ed case not trcatesl by tlicsc antibiotics. 

The rasli npjiears on the fourth or flflli day, first as a “ subcuticular 
mottling,” the 5]>ots being under the skin, and later papules develop. 
These arc rose-pink, fading on pressure and resemble tjplioid spots. 
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in one or two days, but the second wave is 8="““^'''°"“ “ 
first. The temperature may then settle to normal with a 
Ae to 99»r. (37-2” C.). or tor a prolonged penod, sud. ^ 8 monft 
irregular rises may occur. The puUe « usually '’“'Y “uLknt patoful 
often marked sweating in the early “ t? ted. 

swellings may oceur in the joints. The bowels J L,iph 

The spleen is palpable in some cases. Less frequently the li 

nodes may be enlarged. Epistavis may occur '“‘I '".f /. There is 
vesicular eruption may be seen on the palate. The blood . 
leucopenia with a relative lymphocytosis ot about 50 an 
aniemia. The agglutination test is usually first positive >>etween 
sixth and fourteenth days. An agglutination in a dilution ol l/o 
considered to be diagnostic. Often agglutination m a i u 
1 /l.OOO or more is obUined. The blood culture is often 
oiganism may not gro^ for 19 days or longer, under anaero , 
ditions. VarieiUs : Mild attacks probably frequently pass unnoticea. 


A severe septicajmic form is also described. . 

Differential Diagnosis. The disease must be distinguislie 
other causes of prolonged fever, sw^ting, and .jje 

enterica infections, tuberculosis, malaria, septic infections, rneu 
fever and influenza. The diagnosis rests upon the ’ 

the leucopenia, and the isolation of the organism from the blood, 
is also an intradermal test performed by injecting 0*1 ml. of biuc ♦ 
With a positive reaction an (Edematous area with surrounding erj ^ 

2 to 6 cm. in diameter, appears in 4 to 48 hours. This is an indica 
that the patient has had a brucella infection in the past, or has one 


the time of the test. 

Course and Complications. As described above, the 
characterised by a tendency to relapse, and so it is difficult to say ^ 
the disease is cured. In some cases the disease lasts only a few . 
others for many years. Complications include bronchitis,^ ore » 
abortion, mastitis, parotitis, arthritis and pains in the extremities. 

Prognosis. The mortality rale is 2 to 8%, and the disease is o 
serious owing to the tendency to prolonged invalidism. _ i, iri be 

Treatment. Prophylactic. Only pasteurised or boiled milk shou 

drunk. The treatment of infected cows is still undecided. Living 

virulent vaccines are usually adnunistered to check the 

there is a risk that the cows will then become chronic carriers, cliniina 


the organisms in their milk. . 

Curative. The patient should be put to bed and a mild 
given. The diet should be liquid during the pyrexial waves, 
boiled or pasteurised milk, dextrose orangeade, barley water an 
extracts, but nourishment should be increased during the apyr 
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lYcabnent. Prophylactic, Good protection is obtained by the 
vaccine, prepared by growing the Rickettsia prorcazeki in the yolk 
sac of chicken embryos. Three doses of 1 ml. are given at weekly 
intervals. Freedom from lice is all-important. Native populations 
should be deloused by D.D.T. (dichlor-diphenyl-trichloreth^e) powder 
during epidemics. Quarantine period. Contacts should be deloused 
and quarantined for 15 days. Isolation period. The patient should 
be isolated for 6 weeks. 

Curative, The patient should be taken to an isolation hospital, his 
clotlies removed and deloused by D.D.T. powder, the axiliary and 
pubic hair shaved, the head closely clipped and treated with sassafras 
lotion, ol. sassafras. (B J*.C.) f fl. oz, (22-5 ml.), ol. amygdal. CO m. (4 ml.), 
with a stiff brush to destroy nils, and bathed in soap and water. The 
attendants should have their hmr and persons protected from lice by 
caps, overalls and D.D,T. powder, and they should wear rubber gloves. 
Cldortctracycline (Aurcomycin) or cWoramphenicol (CWoromycctin) 
should be given in doses of 1 G. hourly for 3 doses, followed by 0*5 to 
1*5 G. 0 hourly. This should be continued for 48 hours after the tem- 
perature is normal. The mouth should be cle.'ined after feeds witli 
glycerin and borax. Circulatory shock may require treatment by 
transfusion of plasma, or saline and glucose. For restlessness or insomnia 
phenobarbitone 1 gr. (CO mg.) may be given by mouth, or hyoscin. 
j»y(lrobrom. 1/200 gr. (0*3 mg.) injected subcutaneously. Nikethamide 
(^rnmine) 2 ml. may be injected subcutaneously 4 hourly. 

Q Fern’ 

DeGnlUon. An acute febrile illness often accompanied by 
pneumonitis due to a Rickettsial Infection. The name Q fever was 
originally chosen by Derrick, who fust described it in 1037 in Queensland, 
“ until a fuller knowlc<lgc should allow n better name.” It has sub- 
sequently been recognised in Exiropc, Africa and America, 

Etiology. Tlic causative organism is the Rickettsia burneii. 
Human beings arc infected by occupational exposure to dairy cattle, 
and by drinking raw milk from infected cows. The R, bumeti has been 
found in the bandicoot, n small Australian bush animal, and in various 
ticks. 

Pathology. Rlckcttsitc may be isolated from the lungs, spleen, 
testes, brain and kidneys. Tlic microscopical appearance of the lungs 
resembles tliat found in psittacosis or in Uie vims pneumonias. 

Incubation Period. 12 to 15 days. 

Clinical Findings. TIic disease lias a sudden onset, the temperature 
rising to lO.*)* or 101*F. (39'4* or 40* C.). It may fall to normal once 
or twice in the 24 liours. TJie pnlsc is slow, and in severe cases tlicrc are 
rigors and lieas'j* sweats. Prostration, delirium and coma have l>een 
descrilKHl. Tlicrc is severe occipital and rclro-orbital headache and 
generalised muscular aching. In a few d.ays a dry irritating cough 
appears, and a little bloodstained sputum may be expeclorateil. 

On Ksartinction : Small areas of Wgb-pitchetl bronchia! breathing 
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They enlarge, become darker, end do 

Small peteehia= may be the trunk and spreads 

caUed a “ mulberry rash. “ ’ . j « red and swollen. The 

to the limbs, the faee is K <!<>“ 

rash fades during the second week and odour. The tempera- 

appcar in crops. The skin emits a pccu y nPout 

turn: This isuaUy rises irregularly during the Prst 4 days 

103” F. (SO-!” C.), there is then a The fall is critical but 

the crisis occurs about the tenth or foil The pulse increases in 

may take 2 to 8 days before normal is reached. The pu^em 

rate with the rise in tcmpcmtoc. ^rcspOT jcucocytosis. with 

to about 20 per minute. Jh' b'“<>d^ ,mi„ation is given 

excess of monocytes (up Jo J15 /o). A spccmi aw, Q„„iutinates 

by the serum, called the Wcil-Fdix iwclion. end of the first 

B. proteus, strain 0X19. It »s often {°und tha y 1/1,000 

weSthe titre reaches 1/200, and by the end of the scco ^ fj^e 

or more. A rising titre is character^tie of nn active mf t 
slide test is often positive by the end of the first 0X19 

is mixed -mth a loopful of methylene blue co o P yue 

suspension on a slide. Agglutination is shown by ^ 

agpegates visible to the naked eye. The cerebrospinal fluid « 
but may contain an excess of globulin and leucocytes. pvtreme 

The general condition throughout the febrile period is one o 
prostration ; an excited delirium may occur d^ng patient 

followed by “coma-vigil” in the second week, in ^ Lhing. 

lies semi-conscious with eyes partially open _ „spally 

The patient may be tortured by fearful delusions. block 

small and the knee-jerks are absent, the tongue becomes 
and cracked. The bowels are often constipated early an -ome 

may occur in the second week ; thirst is marked and there ^ 

deafness ; the spleen is usually just palpable. In a favoura 
when the temperature falls, the condition rapidly improves. 

Varietits. 1. Mild typhus, 2. Srvrre or blasting 
siderans), which is rapidly fatal. 8. Typhus sine eruptions m y 
in which the Weil-Felix test is positive. , .^jjen 

Differential Diagnosis. Typhus is very rare in England, a 
an isolated case occurs it is most likely to be mistaken for typ lo ^ 

or measles. Other conditions which may require^ exc 
Influenza, cerebrospinal fever, malignant malaria, enc P 
purpura, relapsing fever or uraemia. The marked prostra ion, 
rash and Weil-Felix reaction serve to differentiate typhus. -econd 
Course and ComplicaUons. A relapse is extremely rare, bu 
attack may occur. Complications include : Laryngitis, 
myocardial degeneration, venous thrombosis, otitis media an 
Permanent mental deterioration, inability to concentrate or 
may be sequel®. mortality 

Prognosis. Typhus fever is a serious disease, ana tn 
increases with the age of the patient. The outlook has, howe i 
much improved by the use of antibiotics. 
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an operation or childbirth. There is usually a sudden onset •vrith 
shivering, headache, malaise, and at times vomiting and a sore throat. 
A burning sensation is then felt on a certain area of the skin. 

On Examination : A bright red patch is seen, with a definite raised 
margin. This spreads and the skin becomes tense and shiny, and 
vesicles or blebs containing yellowish fluid may form on tlie red area. 
This fluid usually does not contain streptococci. 

Facial erysipelas usually begins near the nose or inner canlhus of the 
eye. The face may become very’ bloated and the eyelids so cedematous 
that the patient cannot see ; the cars also become red and tense, and 
the tongue is very furred. The tissues arc at this stage very painful on 
pressure, and the skin feels tightly stretched. The lymph nodes In the 
neck are enlarged. Headache, insomnia and noisy delirium may be 
troublesome. 

Erj’sipelas may spread from one part of the skin to another (wander- 
ing crj’sipclas), or the lesion may first appear at such sites as the back, 
around the umbilicus in newborn Infants, around the \'ulva during the 
puerperium, and around any operation wound which is usually a 
clean ” one. The fauces may be red and swollen (faucial erysipelas) 
or the mucous membrane of the nose affected. The temperature rises 
rapidly to 103’ or 104’ F. (39*4® or 40* C.), but usually falls quickly 
with penicillin treatment. Tlic blood shows a polymorphonuclear 
Icucocytosis. The urine usually contains protein. l\licn the rash fades 
it is followed by desquamation. 

Differential Diagnosis. Ery*sipclas must be diagnosed from simple 
Inflammations. In the latter there is not a raised, red edge, and the 
central part of the inflamed area is more angry-looking tlinn the 
periphery. The constitutional disturbance is not as great, 

(^ursc and Complications. Relapse may develop after the tem- 
perature has been normal for a day or so, or several monllis later. 
Complications include septicormia, subcutaneous abscesses and 
bronchopneumonia. 

Prognosis. Erysipelas is frequently mild, but the outlook is more 
serious in an alcoholic, in the new-born and in the aged. 

Treatment. The patient sliould be kept in bed until the temperature 
is normal and the lesion healed. Procaine penicillin, 300,000 units, 
should be injected intramuscularly every 12 hours for 5 to 7 days. The 
temperature usually falls to normal in 4S hours. 

The afTccted skin may l>c covered with lint soaked in a cold saturaletl 
solution of magnesium sulpliatc. The eyes should l>c washcrl out with 
boric lotion and a drop of sulphacctamidc sotllum (Albucid). 10%, 
in^tilU'tl every 4 hoiirs, if they liceonre inlkamed. 
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with fine rales may be heard in the l””f ' ml^b” 

™rwrshor“ra“^^ 

ftetSatLthaLppa^^^ 

to normal after a week, hut .t may imrsist for 3 to 4 w in 

usually no ansemia and the white cell count is often 

there may be a relative or ahsolutc lymphocytosis The Kickensi 

may he found in the blood, less often in the urine. The 

the twelfth and twentieth days usually shows an merease in agglutination 

tltre of from 1 in 4 to 1 in 20, with rickettsial emulsions. 

DiffercnUal Diagnosis. Most eases in this county Lssfbility of 
mistaken for virus pneumonia. Derrick considered the p y 

typhus fever, undulant fever, typhoid and para^hoid f ’ P. ^ 
spirosis and intluenza. Diagnosis is established by the agg . 
test which may rise to 1 in 80, and by finding the causative org 
in the blood or urine. In epidemics the source inay be traced t 
milk supplied from a special farm, although the infecte cows p 
healthy. 

Prognosis. The death rate is about 1 in 500. . ^oses 

Treatment. Chlortetracycline (Awreomycin) should be giv 
similar to those for typhus fever (see p. 603). The , tug 

rapid and dramatic, the temperature quickly falling 
headache disappearing, and the patient feeling vrell and asking g 


Chronic Q Fever ^ 

This resembles subacute bacterial endocarditis, R. bruneii has 
isolated from heart valves. 

Erysipelas , 

Defiidtion. An acute infective disease characterised by fever an 
typical inflammation of the skin. ^ 

Etiology. Erysipelas b due to infection with different 
group A hsemolytic streptococci. Predisposing causes • 1. A co 
2. General debility and defective sanitation. 3. Season ; : 

winter. 4. A previous attack ; Recurrences are very common. • 

It occurs in new-born infants and subsequently chiefly between 
of 20 and 60. , ♦Tiroueh 

The organisms enter the skin through a minute abrasion 
operation wounds or birth injuries (puerperal erysipelas). ments, 
conveyed by direct contact or by contaminated hands or inst ' 

or the infection may occur apparently independently. ^ 

Pathology. The organisms are foimd chiefly in the lymp a * yj 
the edges of the inflamed area of skin, and spread to the subcu a 
tissues may cause suppuration. Toxiemia is often severe. 

Incubation Period. 2 to 8 days or longer. jvc 

Clinical Findings. The patient, who is usually an adult, may 
a history of some trivial injury to the face, or rrtay be recove g 
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Congenital Syph&h 

Clinical Findings. A history is often obtained that the mother 
has had a series of miscarriages or stilhbirths before a living child is 
bom. At birth the infant may be nonnal in appearance, or small. The 
skin may be sallow {cafi au laii), the face old-looking, and the cry rather 
squeaking. A bullous or pustular eruption may be present at birth. 
The various manifestations of congenital syphilis are best classified 
under the age periods at which they arc likely to appear : 

At Birth. Much hair on the head (^philitic mop). Aged appearance. 
Bullous rash (syphilitic pemphigus), especially on the palms and soles. 
IVliite pneumonia (due to fibrosis of the lungs). 

Three to Four Weeks. Sj’philiUc roseola, especially around the 
buttocks ; ** snuffles ** due to rliinitis ; otitis media. Choroiditis and 
iritis. Paroxysmal lucmoglobinuria. 

Three to Four jHonths. EpiphysiUs, causing apparent paralysis of 
limbs (pseudo-paresis). lUiogades (fissures) at the angles of the mouth, 
which leave radiating scars on healing. Condylomata in the perineum 
or under the arms. Enlai^ement of the spleen and liver. Gumma of 
the testicle. 

Six to Txcelve Months. Iritis, Bossing of the skull on the frontal and 
parietal bones (Parrot’s nodes or hot-cross bun appearance) and cmnio- 
tabes (softened areas of bone in the skull) are probably rickety changes. 

Second Year. Dactylitis, the phalanges of the fingers or toes being 
swollen. Depression of tlie bridge of the nose (saddle-bridge). Hydro* 
ccphalus and Idiocy. 

C/u'/dAood and Later, KcratiUs, especially between 0 and 12 years. 
The teeth : Tlie central permanent upper incisors arc notched at the 
cutting edge, wliicli is narrower timn the base, and tlie teeth are spaced 
(Hutchinson’s teeth). The first permanent molars may be dorae- 
sliapcd, owing to failure of development of Uie central portion of the 
crown (Moon’s tectli). Deafness may occur suddenly from gummatous 
destruction of Uie internal car. Periostitis. The tibia: become curved 
forwards and thickenctl (sabre tibia). Painless swelling of joints, such 
os the knee (hydrarthrosis). Nervous lesions ma)* be manifest, such 
ns dementia, juvenile tabes or general paralysis. Diabetes insipidus 
may result from a basal siqiliilitic mcningilb. The blood Wassermnnn 
reaction is usually positive up to puberty, but may become spon- 
taneously negative later in life. 

The cerebrospinal fluid. Tliis shows changes charactcrislic of 
8)*philis (see p. 417) in about 40% of coses, depending upon whcUicr the 
central ncr\*ous sj'stem is involved. 

Differential Diagnosis. Hutchinson’s diagnostic triad is of value 
in childliood j the stigmata arc interstitial keratitis, the typical incisor 
tcetli and deafness. In infants a napkin rash must not ^ mistaken 
for a syphilitic roseola. The history, appearances of U»c child and 
positive Wnssermann reaction of the child and its moUier arc usually 
dingo ostic. 

Course and Complications. The victim of congenital sj'philis may 



CHAPTER DC 

INFECTIOUS DISEASES OF KNOWN AND 

doubtful etiology 

Sypbnis 

Definition. A venereal and general disease caused by a specn 

‘’'°EMogy. The causative agent ia the Trepans 
[Spircchaia pallida). Infection is nsuaUy by dmrf 
sexual intercourse. The primary sore and secondary lesmn . 
condylomata. are very infectious, and the treponemM \ojailsed 
present in the saliva and urine in the seeondary ^ 

gummata, such as may occur in the throat, are also source 
Syphilis less often results from other causes, as by 

infected article such as a cup or a pipe, or the pnmary lesion may ^ 

a doctor’s examining finger (syphilis tnnomis). The svDbilis). 

transmitted by an infected mother to her ollspnng (congenita yp l 
The organisms usually enter through an abrasion in 
membrane. The 

Pathology. The initial lesion is the primary sore or cl^nere. 
treponemes pass to the neighbouring lymph nodes an P 
semination by the blood stream ensues, probably as soon ® 

before, the chancre is visible. The primary sore is usually g 

extragenital chancres may occur on the lip, tonsil, . ajQi, 

finger and elsewhere. The secondary stage is the clmical man 
of generalisation of infection ; lymph nodes are enlarge , e p 
the posterior cervical, axillary and supratrochlear. Varwus ras 
due to reactions around cutaneous blood vessels.^ The rteristic 
show evidence of nephrosis. Gumma formation is the c jg 

feature of the tertiary stage, the gumma being a p lungs, 

comparatively avascular. It may occur in the skm, the he 
the liver, the central nervous system, bones, and in other tissue * 
arteries are especially aflected in syphilis, there being ewly* ^ 
celled infiltration of the adventitia. The inflammatory change 
inwards along the vasa vasorura to the media, where rup^'^° mouths 
fibres occurs. In the aorta this predisposes to aneurysm. I ® 
of the coronary arteries are constricted, but the vessels thems 
unaffected. Endarteritis obliterans may occur in the sma er 
Treponemes are most numerous in the primary sore and e 
bouring lymph nodes ; they occur in the blood, ccrebrospma 
in the cutaneous lesions ; they are most scanty in the . ‘“V .-gjdal 
but lie dormant there, being sheltered from blood-borne spiroc 
drugs, OAving to the interferences with the blood supply- 
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Congenital Syphilis 

Clinical Findings. A history is often obtained that the mother 
has had a series of miscarriages or still-birtlis before a living child is 
bom. At birth the infant may be normal in appearance, or small. The 
skin may be sallow {cafd au lait)t the face old-looking, and the cry rather 
squeaking. A bullous or pustular eruption may be present at birth. 
The various manifestations of congenital syphilis are best classified 
under the age periods at which thej' are likely to appear : 

At Birth. Much hair on the head (syphilitic mop). Aged appearance. 
Bullous rash (syphilitic pemphigus), especially on the palms and soles. 
Wliite pneumonia (due to fibrosis of the lungs). 

Three to Four Weehs. Sj’philitic roseola, especially around the 
buttocks ; “ snuffles ** due to rhinitis ; otitis media. Choroiditis and 
iritis. Paroxysmal haimoglobinuria. 

Three to Four Ulonihs. Epiphysitis, causing apparent paralysis of 
limbs (pseudo-paresis). Itbagades (Hssures} at the angles of the mouth, 
which leave radiating scars on healing. Condylomata in the perineum 
or under the arms. Enlargement of the spleen and liver. Gumma of 
the testicle. 

Six to Txcelve Months. Iritis. Bossing of the skull on the frontal and 
parietal bones (Porrot’s nodes or hot-cross bun appearance) and cranio* 
tabes (softened areas of bone in the skull) arc probably rickety dmngcs. 

Second Year, Dactylitis, the phalanges of the fingers or toes being 
swollen. Depression of tlie bridge of the nose (snddle-bridgc). Hydro- 
cephalus and idiocy. 

Childhood and Later. Keratitis, especially between C ond 12 years. 
The teeth : The central permanent upper incisors arc notched at the 
cutting edge, which is narrower than the base, and the teeth arc spaced 
(Ilutchmson’s teeth). The first permanent molars may be dome- 
shaped, oAving to failure of development of tJie central portion of the 
crown (Moon’s teeth). Deafness may occur suddenly from gummatous 
destruction of llie internal cor. Periostitis. The tibicc become cun'cd 
fon\*ards and Ihickenetl (sabre tibia). Painless swelling of joints, such 
as the knee (hydrarthrosis). Nervous lesions may be manifest, such 
as dementia, juvenile tabes or general paralysis. Diabetes insipidus 
may result from n basal sj-philtUc meningitis. The blood Wassermann 
reaction is usually positive up to puberty, but may become spon- 
taneously negative later in life. 

The cerebrospinal fluid. Tliis shows changes clmractcristic of 
s>'phnis (sec p. 417) in about 40% of coses, depending upon whether the 
central ners-ous system Is involved. 

DlfTcrential Diagnosis. Hutchinson’s diagnostic triad is of value 
in childhood ; the stigmotn ore interstilia) keratitis, Uie t>pical incisor 
tecUi and deafness. In infants n napkin rash must not be mistaken 
for a Kj-philitic roseola. The hlstorj', appearances of the child and 
positive IVnsscrmann rcsetjoa of the child and its moUier ore usually 
dingnoslic. 

Course and CompUcallons, Tlie victim of congenital sjq>lulis may 



CHAPTEJl DC 

INFECTIOUS DISEASES OF KNOWN AND 
doubtful ETIOLOGY 
SyphDls 

DefiniUon. A venereal and general dUease cansed by a spec, e 
'’“gy. The eausatlve agent is the 

tSpirochccta pallida). Infection is usually y lesions such as 

LLal intercourse. The primary sore and 

condylomata. are very infectious, and the ^LocaUsed 

present in the saliva and ““''="™"'!,^„^e!s'of infection, 

gnnunata, such as may occur in the throat, are als t .^th an 

Snihilis less often results from other eauses, as “^^e„on 

i^cled article such as a cup or a piiK, or the primary lesion y ‘ 

a doctor’s examinmg finger {syphilis innocens). J syphilis), 

transmitted by an infected mother to her oHsprmg ( g ^ mucous 
The organisms usually enter through an abrasion m 

membranCe The 

Pathology. The initial lesion is the primary sore or clmn^ _ 
Ireponemes pass to the neighbouring lymph nodes 
semination by the blood stream ensues, probably ns soon 
before, the chancre is visible. The primary sore is breast, 

extragenital chancres may occur on the up, tonsil, ° .p^t^tion 
finger and elsewhere. The secondary stage is the c tea especially 
of generalisation of infection; lymph nodes nre e occur 

the posterior cervical, axillary and supratrochlear. > vidnevs niay 
due to reactions around cutaneous blood vessels.^ i e haratteristic 
show evidence of nephrosis. Gumma formation is -which is 

feature of the tertiary stage, the gumma being a }i°ftrt or lungs, 
comparatively avascular. It may occur in the skin, c t'esues. The 
the liver, the central nervous system, bones, and in other yound- 

arteries are especially affected in syphihs, there bemg y» -yg^ds 
celled infiltration of the adventitia. The inflammatory ® clastic 
inwards along the vasa vasorum to the media, where rup ^ mouths 
fibres occurs. In the aorta this predisposes to ®“®^!™^v.mselves arc 
of the coronary arteries are constricted, but the ves^ls yessels. 

unaffected. Endarteritis obliterans may occur in the sm^ peigh* 
Treponemes are most numerous in the primary sore . fluid, and 
bouring lymph nodes ; tliey occur in the blood, lesions, 

in the cutaneous lesions ; they arc most scanty in t e . /-jocidal 
but lie dormant there, being shdtexed from blood-borne p 
druf^, owing to the interferences with the blood supply- 
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Congenital Syphilis 

Clinical Findings. A history is often obtained that the mother 
has had a series of miscarriages or stilbbirths before a living child is 
bom. At birth the infant may be normal in appearance, or small. The 
skin may be sallow (cafi au lait), the face old-looking, and the cry rather 
squeaking. A bullous or pustular eruption may be present at birth. 
The various manifestations of congenital s>*philis are best classified 
under the age periods at which they are likely to appear : 

At Birth. Much hair on the head (syphilitic mop). Aged appearance. 
Bullous rash (sypiulitic pemphigus), especially on the palms and soles. 
IVliite pneumonia (due to fibrosis of the lungs). 

Three to Four Weeks. SjT)hilitic roseola, especially around the 
buttocks ; “ snuilles ” due to rhinitis ; otitis media. Choroiditis and 
iritis. Paroxysmal lucmoglobinuria. 

Three to Four Months. Epiphysitis, causing apparent paralysis of 
limbs (pseudo-paresis). Rhagades (fissures) at the angles of the mouth, 
which leave radiating scars on bcaling. Condylomatn in the perineum 
or under the arms. Enlargement of the spleen and liver. Gumma of 
the testicle. 

Six to Tieelve Months. Iritis. Bossing of the skull on the frontal and 
parietal bones (Parrot’s nodes or hot-cross bun appearance) and cranio* 
tabes (softened areas of bone in the skull) arc probably rickety changes. 

Second Year, Dactylitis, tlic phalanges of the fingers or toes being 
swollen. Depression of tiie bridge of the nose (saddic-bridge). Hydro- 
ccplmlus and idiocy. 

Childhood and Later, Keratitis, especially between C and 12 years. 
The teeth : The central permanent upper incisors arc notched at the 
cutting edge, whidj is narrower than tlie base, and the teeth are spaced 
(Hutchinson’s teeth)- The first permanent molars may be domc- 
sliaped, <»ving to failure of <IeveJopmcnt of Oie central portion of the 
crown (Moon’s tcetJj). Deafness may occur suddenly from gummatous 
destruction of Uie internal car. Periostitis. The tibiic become cur\'ed 
forwards and thickened (sabre tibia). Painless swelling of joints, such 
as Uic knee (hydrarthrosis). Nen'ous lesions may be manifest, such 
as dementia, juvenile tab^ or general paralysis. Diabetes insipidus 
may result from a basal sj^philitic meningitis. The blood Wassermann 
reaction is usually positive up to puberty, but may become spon- 
taneously negative later in life. 

Tlic cerebrospinal fluid. Tliis shows changes cliaracterislic of 
syTihilis (see p. 417) in about 40% of cases, depending upon whcUjcr Uie 
central nervous system is involved. 

DlfTcrcntlal Diagnosis, llutclnnson’s diagnostic triad is of value 
in childliood ; the stigmata are interstitial keratitis, tlie tN'pical incisor 
tcetli and deafness. In infants a napkin rash must not ^ mistaken 
for a fj'philitic roseola. The history, appearance* of the cliild and 
positive Wassermann reaction of tlie child and its motlicr arc usually 
dingnwlie. 

Course and Complications. Tl»e victim of congenital «>'phins may 
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be very sU.hUy oe very 

liable to * '”us Jally' the child grows up, but is often stunted, 

"tdligSice ^ay I below normal. Secondary infections are 

'“protoor’ This depends upon the intensity of the m^on and 
the organs affected. The virulence usually dimnishes in p p 

Treatment' Pr”pWae”e°.%e moUier should be E"c^^“ 

daily for 14 days. In every subsequent pregnancy th p 
penicillin is repeated for 14 days. ^ bv the 

Curaiice. Congenital syphilis m an infant or child is teat 
daily intramuscular injection of 800,000 units of a procain p 
for 14 days. Four such courses ate given during a period of 5 
Interstitial keratitis should be treated by an ophthalmologist. 

Acquired Syphilis 

Incubation Period. This is usually about 28 days, probably never 
less than 10 days, but it may be prolonged to 12 or 13 ^ 

Clinical Findings. Primary Stage. The patient gives a histo y ^ 
about 4 weeks after sexual intercourse he noticed a ^ .j - 

the penb. This enlarged, but was painless end gradually 

On Eiaminalton ; The sore has on indurated 
(hard or Hunterian chancre) after 2 to 8 weeks.^ t^«nnemes. 

it on slight scarification, and this serum is teeming with 
The chancre may be within the meatus of the urethra, or a o 
as mentioned on p. 396, If untreated the chancre hems m a o 
8 weeks, leaving a scar. The neighbouring lymph nodes en a o ’ ^ 

treponemes are found in the fluid obtained by lyrnph ^^ode pu 
The l>Tnph nodes may suppurate if there is a mixed mfec 
stituting a bubo. In about another fortnight enlargement ot iy« 
nodes is also noted at the back of the neck, under the arms an ^ 

supratrochlear regions. The blood Wassermann reaction e 
positive about 8 weeks after infection, and changes in the pro e 
cell contents of the cerebrospinal fluid are usually present. 

The Secondary Slage, '^is is noted about 4 weeks or la er 
6 months) after the appearance of the primary sore, and b 
by systemic disturbance, as shown by headache, sore throa ’ gpji. 
skin rashes, generalised lymph node enlargement and at tunes y ^ 
rosis. The patient may also complain of pains in the seola is 

vitis or periostitis. Various rashes may occur; the syphilitic 
ham-coloured or brownish, and is seen on the trunk and ex r 
Bro^vnish pigmentation >vith areas of leucoderma may deve op 
neck, especially in dark-haired patients. Papulo-pustulm or 
tions may also appear on the body and limbs, the ^'^^v excre- 

comc heaped up in a conical moss, forming rupia. Soft wa y 
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sconces or condylomata are apt to form on moist surfaces which are not 
kept clean, as around the anal margin, vulva and under the breasts. The 
throat may be very red, and “ snail-track *’ greyish-white streaks may be 
seen on the fauces or soft palate, and ulceration of tlie tonsils. Wiite 
mucous patches may occur inside the cheeks. Alopecia of a general or 
patchy type is liable to occur. Chronic laryngitis may be present. Jaun- 
dice may develop %vith an enlarged liver, or in a severe form with acute 
necrosis. Tlic blood: There is anaemia, treponcmes may be present, 
and the Wnssermann reaction is positive. The cerebrospinal fluid; 
The Wassermann reaction is often positive, and other changes, such os 
excess of globulin, increase of Ij'mphocytes and a characteristic colloidal 
gold curve (Lange’s test) may be present (sec Fig. 2C). 

Terixary Stage. This stage may emerge directly from the preceding 
one, or be separated from it by on intcn'cl of mony years. It is 
characterised by the formation of gummata. Tlie gummata may appear 
in various parts of the body : In the skin and subcutaneous tissues as 
ulcerating nodules which separate, leaving punched-out ulcers, and on 
healing form thin paper-like scars ; in muscles, forming painless swell- 
ings, which eventually ulcerate ; and in bones, causing severe pains, 
usually intensified at night. Gummata may also form in internal organs 
such as the liver, the testis, lungs, pituitary and the adrenal. TIic 
heart may be involved, the gumma giving rise to disturbances of con- 
duction according to its situation, or to localised myocardial degcncm- 
tion. Syphilitic arterial cliangcs give rise to cardio-vascular or renal de- 
generation. The various neurological diseases, such as general paralysis, 
tabes dorsalis, cerebral gumma, meningitis and meningo-myelitis, arc 
described In the chapter on nervous diseases, Tlie alimentary tract may 
be alfccted. Glossitis, leukoplakia, localised gumma or ulceration may 
occur in the tongue. There may be ulceration of tlie tonsils or gumma 
formation in the oesophagus, less frequently in tlic stomach. Iritis and 
otitis may aha he seen as tertiary manifestations. prolonged con- 
tinued temperature lasting for several weeks is met with at times during 
the tertiary stage. The various results produced by tertiarj* syphilis arc 
more fully considered in tlic chapters dealing with the hca^ lungs, 
alimentary tract, etc. 

DlfTcrcnUa] Diagnosis. In the ptimnrj' stage the diagnosis should be 
established by finding treponcmes in the scrum from the cliancre, and 
treatment should not be delayed until the blood IVas^ermann reaction 
becomes positive. Chancroid, herpetic and scabictie lesions may 
cause confusion. In the Inter stages tlic diagnosis is usutnlly established 
by the Wnssermann reaction of the blood and the cerebrospinal fluid. 
Combined lesions may occur, such os on cplthellomn of the tongue in 
n patient who is also a victim of sj'philis. A positive Wosscnnnnn 
reaction may also l>c found during the pjTcxin! stage of malaria, although 
the patient Is not sullcring from syphilis, and it has l>cen rccordeil in 
other diseases, such ns scarlet fcs'cr, typhus fever, yaws, systemic lupus 
crs'Uienmtosus, etc. 

Course and CompUcaUons, The disease usually pursues a very 
chronic course, and the treponcmes are apt to lie dormant in various 
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holds out the best bope of a f inegnlar sexual interMUrte 

Treatment. protecUou is alTorded by the 

is the best preventive. Apart from . P immediate washing 

'^eofaeonimcrsheathduringintmo^^and^^^^^ 

:'l''m^a:;;1orn";2;" of the treatment, and his 

^Xrr As'“™nr th^chrm V- 

’established by finding not take any aleohol, and if 

should be instituted. The patmn n-ninlllin in oil containing 2% 

feverish he should he in P j„j,^„,nscularly daily 

aluminium monostearate (P Ah ) Ti,,rin 2 the first year the blood 

in doses of 600.000 units tor 14 days, ^urmg th m y ^ months 

Wassermann reaction is detcrmiMdCT^ . examined 

Sen^lVrAt stryerif“^^^ ^be treatment IS 
"'VmLsyphilis,includiugthetatentih™andt^^^^^^^ 

tions, 600,000 units Ota procaine pemedhn ate 1] repeated. 

daily for 4 weeks. After 6 montta ‘be P'n'0>bm “ms^ ^ end 
Further courses are given during the next 2 years it the seroi g 
clinical findings ate not satisfactoi^. .-~, 5 ,,u from penicillin 

The Janech-Uerxheimer m ee^rf injection, 

treatment. It may occur on the day after the lesions, 

It is probably due to an increased actmty around the ‘ ‘ ^ jhus 

caused by liberation of toxins from the ‘''P°”™“ “ eection become 
the rash may be more marked and the W“j™™So“^ral, 
more strongly positive. ^ ‘be l«ions are cardiac, aPected 

very grave results may ensue from vascular g anralvsis* "P® 
areas, such as heart failure, l^gral <>b®‘™V?". ° £uidV small 
prevent these reactions the initial dose of penic 
(see p. 414). 

Gonorrhcea _ ccific 

Definition. A veneral disease caused by infection wit b P 

micrococcus. , (tronococcus). 

Etiology. The cause is the ^etssera ^ have 

Infection in man is usually by sexual mtercoime. m ^ aisease. 

their eyes infected at birth if the mother is suflermg institutions, 
CroSiccal vaginitis of children may become epidemic in instit 
due to infected towels or dotiies. „„n„„s membranes, such 

Pathology. The Bonococcus penetrates muc ^ 

as line the urethra or vagma. It may spread dir y 
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uterine tubes, peritoneum, the grenter vestibular glands (glands of 
Bartholin), prostate, seminal resides, bladder, pelvis of the kidney, or 
rectum. It may be carried by the blood stream to tlie heart, meninges, 
joints, muscles, tendons or eyes. The toxins may cause such lesions as 
peripheral neuritis, keratoderma or iritis. Infection may be conveyed 
by the finger to the eyes, causing ophthalmia. 

Incubation Period. This is usually from 8 to 10 days. 

Clinical Findings. Acute gonoixhcea is characterised by acute 
urethritis, and in the female also by cervicitis and vaginitis. The 
secondary complications, ■which were formerly so common, are likely not 
to occur with early penicillin treatment. They included : Acute 
arthritis, meningitis or myelitis, pericarditis, endocarditis and myocard* 
itis, peripheral neuritis and septicxemia. 

Gonorrhccal Arthritis. The patient is usually a young adult of 
either sex who may be suffering from an attack of acute gonorrhoea, 
or who may have been infected previously. He is suddenly taken ill 
with malaise and pain in one or more joints. Often one joint only is 
affected, sucli as the knee, ankle, wrist, shoulder or elbow, or the pain 
may be localised to the stemo-clavicular, temporo-mandibular, spinal 
or sacro-iliac joints. 

On Examination : The affected joint, if one of the large ones, is 
swollen, tender, and the skin over it may be slightly red and hot ; 
effusion is present in the joint and movement is painful. There is also 
constitutional disturbance, for the tongue is furred and the temperature 
and pulse rate are raised. Fluid aspirated from the joint is sero» 
fibrinous and may contain gonococci. In women ibcrc is usually a 
vaginal discharge, and in men a urethral discharge may be present 
before or after prostatic massage. A swab taken from the oer\'ix uteri 
or from the urctJiro after prostatic massage often shows gonococci. 

Varieties. Chronic hydrarllirosis, which is painless and insidious 
in onset, may occur, or subacute polyarthritis. 

Differential Diagnosis. The commonest error is to diagnose the 
condition os acute rhcrimatism, or some other variety of acute infective 
orthritis. The characteristic features ore Uie history of gonorrheen, 
which, however, is often not forthcoming, the special joints affected, 
Uie presence of gonococci in the gemto-urinary discharge, a positive 
complement fixation test, and the response to specific treatment, 
Snlicylales fail to give relief. 

Course and Complications. The Joints usually recover with proper 
treatment, but stiffness may persist for long periods. A chronic, 
painless arthritis, with effusion, may ensue in some cases. 

rrognosls. This is genernlly gtxxl. 

Treatment. If the case is seen early a single injection of COO.QOO 
units of procaine j>cnicinin with 200,000 units (120 mg.) of benzyl- 
jKnicilUn usually cfTcct-s n cure. If “gleet” persists after ndequatr 
penicillin treatment it is due to non-specific urethritis and should be 
trcalctl with clilortclmcycline (Aurcomycin). For gonorrheal arthritis 
COO, 000 units of penicillin should be injected cs'crj* 12 hours for 5 to 10 
days. For vulstivnginitis and for sreondarj* complications the penicillin 
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determined at the end of 2 and 6 months. 

Influenza 
(La Grippe) 

DeflniUon. An acute infectious disease 
prostration, a great liability to pulmonary complications a 

demic incidence. /TJp.a;fW« bacillus! is not 

Etiology. The HmnopJulus in/Iuenrm ‘ u'certain. 

usually accepted as the eausc of influenza, the disease, 

although it is frequently found in the sputum m all ^ . .y Three 
II. in/uenrie is accepted as the -=““Vt,’”"nTt,urmany cases no 
viruses have been found in influenza. A, B and , 
virus can be detected. Virus A was desenbed „jm;e a trans- 

found that garglings from influenza patients 7“° several 

missible disease in the ferret. « « J Virus 

strains exist and it is liable to caiKe properties. 

B, discovered in 1940, diUets from A in its ^ Lc and to 

Virus C was discovered in 1949. InHuenza tends to The 

cause epidemics every 4 or 5 years, of a comparative y ^ 

majority of -mde-spread epidemics have a virus from 

infection. During an epidemic it may be impossible to isolate ^ . 

as many as 75% of the cases which are clinically in B 

influenza. Pneumonic complications are probably ess ^ probably 
infections. Streptococci, pneumococci and staphylococci 
secondarily infecting organisms. The cause of ^n ernic jgniains 

most important variety, has not been sho\vn to be a vi^ » except 
uncertain. Predisposing causes : Nothing is known on u years, 

that the disease tends to occur in pandemics about every . jj^fants 
and in epideimcs about every S3 weeks. In the 1889 1*^*^ ^ g voung 

and old people were affected, whereas in the „^ed that 

adults in the prime of life were the victims. It is India 

20 million deaths occurred in this pandemic, 6 millions ^ , jgg the 
in 2 months. Three waves were noted in the last two pa creat 

second one being the most serious. The disease sprea 

rapidity. ,, those of a 

Pathology. Post-mortem the changes resemb „ j^jorrhages 
hxmorrhagic septicxmia, but the spleen is not enlarge . muscle 

may be seen in the sheath of the rectus abdominalis fluid. The 

itself. The pericardium may contain a little between the 

tralea sha4 a typical pink colour of its lining membrane betwc 
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rings, especially in the lower part. The bronchi contain rauco-pus. 
Exudation may be seen in the bronchioles and alveoli, which prevent 
proper aeration of the blood. Hromorrhagic areas of lung tissue, which 
may float or sink in water, arc tj’pical, with patches of collapsed lung. 
Petechia; may be seen under the pleune ; yellow or blood-stained fluid 
may be found in the pleural sacs. The bronchial lymph nodes arc en- 
larged and may show haimorrhages. Petechial ha;morrliagcs are fre- 
quent in the mucous membrane of the stomach, and the interior of the 
ileum, caecum or pelvic colon may be intensely congested. The kidneys 
arc usually a little enlarged and congested. 

Incubation Period. This is probably about 48 hours. 

Clinical Findings. The Mild Type. The patient can often say the 
hour at which he was suddenly taken ill, with lassitude or severe 
prostration, and at times shivering. Pain may be felt in the head, 
behind the eyes and on moving the eyes, under the sternum, along 
the diaphragm attachment, in the back, in the calves or shins and 
occasionally in other parts of the body. The patient may feel sick, have 
cpistaxis or vomit. 

On Examination : The conjunctiva; arc oflen injected {“ pink-eye ”), 
the face flushed and the skin dry. The temperature rises rapidly to 
about 103® F. (39*1® C.) and the pulse is moderately rapid. There is 
usually cough on^tlic[second'da>%andJthc voice may be hoarse j even in 
mild cases cnrcfurcxamination®of thejungs usually reveals slight abnor- 
malities, such as weak breath sounds at a h.ase, or a few basal rules or 
some scattered rhonchi. A scarlatiniform rash may occur on the arms, 
body ond legs, but the flexures arc usually left clear. The blood shows 
a Icucopcnia. Tlic urine usually contains no protein. The temperature 
falls to normal about the third or fifth day, according to the type of 
epidemic prevailing, and convalescence is rapidly reached. 

Severe Cases. The Dronehopnertmonie Type. The onset is similar to 
that of a mild case, and it is impossible to say in any instance whether 
the p.aticnl will rapidly become dangerously ill. The severe sjTnptoms 
may be due to an acute toxicmia, the temperature rapidly rising to 
101® F. (40® C.) or higher and the patient becoming cyanosed and dying 
in the course of a few hours. In other cases bronchopneumonia or a 
severe purulent bronchitis may develop in a few days probably due to a 
secondary infection. The respirations become rapid and may reach 
50 to GO a minute. b\it the pulse is not usually profiortionatcly frequent, 
llO to 120 being an average rate, and the temperature varies from 100® 
to 103'* F, (37*8® to 39-1® C.) or liighcr. A peculiar heliotrope cyanosis is 
typical. In which the face and cars arc mauve, but they may be leaden in 
colour, or the face may be pale, with lijw and c.ars blue. The respirations 
though rapid arc not diniciiU ond there is no orthopnoen, Tlic cough is 
oflen troublesome and tl»c sputum is of var>-ing types, being citlicr 
while and frothy, green and puruIenL. or tenacious and containing 
bright red or brown blood. Examination of the lungs oflen shows verj* 
uligiil signs, but generalised rhonchi may be hc;ml, or there may 
tmall arras of duincst, with weak breatli founds and cracUing riles. 
Tlie blood is sticky,’* the red cells may number 8,000,000 per c.mm.. 
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pandemics. There is Vf ^ COO/ of polymorphonuclear cells. 

white cells per „f„^“in- a H Sd Ld white blood 

The urine may contam a trace of protein, a lOT re , 

cells are often found and “"““y 

cases often become delirious towards ’ f riddiness or profuse 

Patients who recover may complain of attacks of gidd P 

sweating during convalescence. observed in 

The Gcjlro-iitlrslitial Type. Other “ ^“1“ ^□^ting and 
the 1918 pandemic, assume a gastro-mtestmal form, 
dlarrhcea, and bright blood may passed m the jilted 

DifferenUal Diagnosis. A mild case of influe^ is di “ 
from an ordinary feverish cold by the greater y its 

pains in the hack, limbs and e-vtemal ocular "TL ^eh 

Lnrrenee during an epidemic. It must be distingn^hrf ^ra sne^ 
diseases as malaria or dengue. The pulmonary van i,,iiotrope 
usually be diagnosed unless occurring in an epidemic, but the he P 
cyanosis and tendency to hemorrhages are suggestive. --Shed 

Course and CompUcaUons. The course is very variable, as . 

above. Complications include : Staphylococcal pnev^oma, „ 
pleural effusions, empyema, subcutaneom emphysema, a • 

meningitis, sinusitis, otitis media, mastoiditis, jounchce, neu g 
acute thyroiditis. A latent tuberculous focus in the lungs may , 
vated, and pulmonarj* fibrosis or bronchiectasis may ensue, 
generalised sweating sometimes follows an attack of influenza a P 
sists for a week or so. nmen 

Prognosis. Mild cases recover. Cyanosis is a very ^ p-ofuse 
and cases seldom recover if the respiration rale exceeds 5 . 


sweating is a very favourable sign in severe cases.^ nlaces 

Treatment Prophylactic, During an epidemic bM crowdeo p 
should be avoided. The throat should be gargled night and 
with 1 in 4,000 solution of potassium permanganate. 1 uccm 
with an anti-influenzal virus vaedne is of doubtful value. The 
1 ml. of a monovalent or mixed A and B virus vaccine. A pre . 
desensitising dose of 0-02 ml. should be given as the vaccine M 
egg albumin. Attendants on patients should wear a gauze mas *. 

Curah're. The patient should be isolated in bed in an airy room , 

first symptom, and remain there until the temperature has be« no ^ 
for 2 or 8 days in a mild attack. Returning to work too -ngd 

risk of a serious and perhaps fatal relapse. The bowels should e 
with aperients, if necessary. For the muscle pains 
aspirin, or tab. codein. co., can be given t.d.s. The diet should 
during the fever stage with plenty of bland drinks ; over ° p q ^ 
litres) a day should be taken to eliminate toxins. Linct. codein- ( * ' 

60 m. (4 ml.), may be given ti-d. to relieve a dry and exhausting "j . 
If there b severe cyanosis oxygen should be administered con . q. 
through a nasal catheter or mask. For staphylococcal ^57). 
pneumonia cloxacillin sodium (Otbenin) should be given (see 
There is no specific remedy. The diarrheea is treated by giving a po 
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containing pulr. ipecac, ct opii 5 gr. (0*3 G.) and bismuth salicyl. 10 gr. 
(O'C G.) three times a day. 

During convalescence no strenuous exercise should be taken which 
might cause tlic heart to dilate. 


Tetanus 

{Locl^aa) 

Definition. An acute disease, due to a specific bacillus, characterised 
by violent and painful muscular spasms. 

Etiology. Tetanus results from infection with the Closiridium tetani, 
an anaerobic organism, wliich forms very resistant spores. The bacilli 
occur in the intestines of animals, such as the horse and cow. Sian Is 
infected tlirough a wound being contaminated with soil containing the 
spores. Catgut used at an operation, bunion pads, w>urt plaster, talc 
powder, or unbleached cotton wool may contain the spores. 

Pathology. The bacilli remain localised, but give rise to verj' 
potent exotoxins. These are probably absorbed from the cnd-platcs 
of motor ner%'cs in the muscles and pass along the nerves to the central 
ner\*ous system, where they increase the excitability of the synapses. 
Post-mortem, muscles, such os the rectus abdominnlis, may be found 
ruptured. Tlicre are very slight changes seen in the central nervovs 
system. 

Incubation Period. This is usually about 12 days. In acute cases 
it may be os short os 2 da}*s, or it may be prolonged to several months, 
especially if a prophylactic in|ection of nntitctanic scrum has been 
given. 

Clinical Findings. The patient may give a histor>’ of o wound 
when gardening, or there may have been a war wound or a compound 
fracture, or he may be convalescent from nn operation. Tetanus is 
now more often seen in association with trivial than with severe wounds, 
owing to the generalised use of antitoxin in the latter. In some cases 
tetanus appears to arise idiopathically,but the organism then presumably 
enters the body through an abrasion. In tetanus neonatorum infection 
occurs tlirough the severed umbilical cord. The patient first notices 
muscular stiffness, affecting the jaw, neck or extremities. In the course 
of a few hours Ujc stiffness increases and painful cramps may occur in 
the affected muscle groups, with dj'splingia. In children convulsions 
may be the first manifestation of the ^case. 

On Ezaminaiton : In the early stages no abnormality may be found 
except nn increase of the deep reflexes, sucli ns the knee-jerks. In n 
dc\'cloped case the picture is most striking and terrible. TIic patient 
has frequently recurring scirures of violent muscular contractions, so 
Uiat the body may be arched backwards, resting on the occiput and 
heels {opisthotonus), or bent forwards (emprosthotonus), or twisted 
sideways (pleurolhotonus). Tlie jaw muscles may be firmly contracted 
(trivmus) and contraction of the facinl muscles produce the appalling 
“ risus sardoaicut.** Trismus is rarely combined with facial pamk\"sts. 
Any slight external stimulus such ns a noise, a bright light or a (ouch 
may prowke nn attack. The mind remains clear and the patient may 
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Differential Diagnose. A ^ ggs, ^ust be excluded, 
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and spasms due to *'■'1'''’' ? f„iiy ulax between the attacks, 

tetanus the muscular sp^m <*■>“ 4 ,,,. jpaams become more 

Course and CompUcations. In fatal t P 
severe and frequent. Complicat.ons include rupture 

bronchopneumonia. ™der the outlook more 

Prognosis. Early and efficient tr^lrcent render 

hopeful, hut even then the roo^ity i f Jiw The prognosis 

may occur in a or I days from of a wound, 

is usually worse if tetanus rapidly onset of trismus 

Cole calb the “ period of onset ” «>' ‘”'= °set of less than 
and the ffrst generalised reflex sp“t^- * P „ jj better with 

a days indicates a very grave prognosis. The prog 

wounds of the lower . „„,d be immunised by the 

Treatment. Prophylactic. Children should ^ 

intramuscular iniection of dose 6 months later, 

the second dose after 0 weeks, and the third dose o 
Subsequently an injection sho^d pven eve^’ J ^een 

In the case of wounds, if it is Imown P The 

actively immunised then tetanus anU-toxm =bould not b g ^^^i,Uu 
wound should be adequately treated X injition of 

or tetracycline given for 4 to 7 days. ^ Tcneatcd at the 

0-5 ml. adsorbed tetanus toxoid should be given and repeat 

intervals stated above. , given some 

It no previous immunisation is known to „ot be 

authorities state that anti-tetanus serum °f /T"™ ” » „ppenr 

given because it may have a fatal result and be . , intramuscular 

to have any special value. Others advise that a 'cautions 

injection of 1,500 units should be given the same time 

being taken against serum reactions (see p. 571), ^thcr 

an injection of 0-5 ml. adsorbed tetanus toxoid is C penicillin or 

arm. It is probably safer to replace anti-tetanus serum bj pen 

*'*CuroJrce. The patient should be nursed ^.^y from '* 

room. A cradle should be used to keep the bedclothes array 

^atment should be given as detailed above, rar^al, l^c 

nnd anti-tetanic. The ailsorbed tetanus toxoid, 0 5 ml.. 
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injected at intervals of 5 to 7 days. If there are no reflex spasms pbeno- 
barbitonc 1 gr. (CO mg.) should be given by mouth every 4 hours. 
Mental distress and reflex spasm should be relieved by the intravenous 
injection of thiopentone sodium (Pentothal), in a 2*5% solution. Tlie 
amount required to produce the required sedation and the frequency 
of the injections can only be determined by the clTect achieved. The 
needle should be kept in the vein. A muscle-relaxant drug is also 
required, such as d-tubocurarinc chloride 30 mg./ml., in an oil and 'vvax 
base. It is injected intramuscularly in dose of 0*5 to 1 ml. or, if a more 
rapid effect is required, it is given intrai'cnously in saline, 3 mg./ml. 
The dose is usually 0 mg./40 lb. (0*2 mg./kg.) body weight. Trache- 
ostomy may be nccessarj» at any moment with intermittent positive 
pressure respiration. 


Actinomycosis 

Definition. Specific granulomatous lesions caused by a mycotic 
organism. 

Etiology. The cause is the Adimmyces hovis {Sireptolhrix 
adxnoinyces or ray fungus). Wolff and Israel showed this to be a 
strict anaerobe. The aerobic streptothrix of Boslrocm, which is found 
in barley and grasses, is probably non*paU)ogenic. The so-calJed 
actinomycotic lesions in cattle, such as ** woody ” tongue, and ** lumpy *’ 
jaw, arc usually due to an aerobic organism, the AdinohaciUns lignieresi, 
but some of these lesions arc due to the Adinomyces bovis» Grains and 
grasses arc thought to cause abrasions through which the infecting 
organisms enter. Man is probably infected by the organism entering 
damaged mucous or cutaneous surfaces. The most frequent portals 
of entrj* arc the teeth, tonsils, appendix, and the skin. Males arc chiefly 
affected, between the ages of 20 and 40. 

Pathology. The granulomata break down to form abscesses con- 
taining little pus, which often disclmrgc llirough multiple sinuses. 
Yellowish ** sulphur " granules arc present in tlic pus, consisting of a 
central mycelium and periphem! clubs. The lesions occur most 
frequently in tlic head and neck. They may be found in the hmgs, 
pleura or chest wall, in the appendix, ctccum, rectum or liver, in the 
kidneys or female genital tract, or in Uic skin. A blood borne infection 
may result in cerebral lesions. 

Clinical Findings. The onset if usually insidious, and the findings 
differ widely according to llic site of the lesion. 

Cavico-facialTypf^ This is a surgical condition. Swellings occur in 
the face, jaw-lxine, or neck, wliich gradually soften with multiple sinus 
formation. 

7'horoeic Tyj}f. Tliis is descrihetl on p. 182. The clinical picture in 
the early stages may resemble Uiat of bronehilis or of pleurisy ; hater, 
an empyema, pulmonarj* tuljcreulosis, syphilis or a new growth of the 
lung may be suggested. 

AWommof Type. Tlie lesion usually spreatls from the appendix to 
Uie carcum, Secondarj* liver abscess may develop, or an ebilominal 
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swelling may form resnlting in sinus« thmugh 

«nre! oi salpingitis or 

the oSoryferves to the brain, casing an Z 

pituitary or the fornix. Direct spread may ' ,.u„„ a 

base of the brain, or a cerebral abscess or memngl i 7 

’’“'y^cSn} T^e- The vertebnc may be atlectcd secondarily to a focus 
elsewhere. CoUapse of the body of a vertebm may 

DifferenUal Diagnosis. The condition may closely bv 

tuberculosis, or a pyogenic infection. The diagnosis is es 
bacteriological examination of the pus; a special r^ue^ 
made to this effect ^hen the material is sent to the laboratory. 

Course and Complications. The course is a clinic one. 
plications are rare, and are due to the infection being oo o 

other sites, such as the liver and brain. . . j 

Prognosis. This is favourable in the cutaneous and 
types, especially if adequate treatment is given early. * 
unfavourable in the deep-seated cases. ^ -neciWe 

Treatment. The pus should be evacuated surgiwlly if possi 
Potassium iodide should be given by mouth in 
doses up to 90 gr, (C G.) three times a day. The patient is u^al y , 
of large doses. Benzylpenicillin should be injected junded 

in doses of 4 to 8 million units (2,400 to 4,800 mg.) ^ ,y» ^ j.„.j 5 ne 
doses, for about 0 weeks. This may be combined with sidpha i 
Deep X-ray treatment is of value in some cases. 


{Besnier-BoeekSchaumann Disease) 

DefiniUon. Sarcoidosis is a chronic, usually benign, lymph 
granulomatosis of widespread distribution in the body. ^ , 

Etiology. The cause is unknown. The view that sarcoidosis i 
to tuberculosis is not generally accepted. , piant 

Pathology. Typical granulomata form, consisting of cen ra S ^ 
cells, surrounded by epithelial cells, with an outer layer of lymp ° 
Caseation and calcification do not occur. The skin, mucous mem 

and most of the organs of the body may be affected. rcord- 

CUnlcal Findings. Various types of sarcoidosis arc met wit a 
ing to the location of the lesions. Thus the first symptom ^ 
mistiness of vision due to iiido-cycUUs. Tliere may also be ^ ?^^j^ti- 
of the parotids, sometimes accompanied by facial palsy. T ^ 

tutes the uveoparotid fever of Ilecrfordt. Hemorrhages 
in the vitreous, secondary to periphlebitis of retinal veins t 
disease). 
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In other coses the patient complains of vogue symptoms of ill 
health, or, at a routine mass miniature X-ray examination of the chest, 
bilateral enlargement of the hilar lymph nodes — the so-called “potato 
glands *’ — is seen. Other pulmonary abnormalities revealed by X-ray 
examination include fine mottling, coarse infiltration, fibrosis, collapse 
and cystic changes. 

Erythema nodosum is met -with in about one-third of the cases and 
there may be nodular skin eruptions, especially on the butterfly area 
of the face, the nose, ears and fingers, whicli constitute lupus pernio. 
Bone lesions are found in about 15% of cases, X-ray examination 
showing punched-out areas of rarefaction in the phalanges, the osteitis 
tuberculosa multiplex cystica of Jungling. There may also be general 
atrophy of the bones of the hands and feet. Sarcoid nodules may be 
found in the tonsils. Hypercalcemia, with renal failure, is met with in 
some cases, possibly due to sarcoid lesions in bones. The liver and spleen 
may be enlarged, and lymph nodes palpable in front of, and behind 
the ears, in the axille, groins, neck and elsewhere. In some cases fever 
is the most prominent sign of the disease. The sarcoid may invade the 
heart muscle. 

The plasma proteins are often increased, with a reversal of the 
albumin-globulin ratio, due to increase of globulin. The Montoux test 
is usually negative, even to a dilution of 1/100. The Kvcim test consists 
in the intraderraal injection of an emulsion of a sarcoid Ij'mpb node. A 
nodule forms at the site of the Injection in about 4 to C weeks if the 
test is positive. On biopsy this shows a typical sarcoid lesion. If no 
superficial lymph node is available for biopsy the diagnosis may be estab- 
lish^ by liver puncture, the sarcoid being demonstrated in the fragment 
of tissue removed, even when the liver is not enlarged. 

Prognosis. Tliis is usually good, the lesions spontaneously disappear- 
ing or hcaiijtg the sec sffected the outlook 

is more serious. Pulmonary fibrosis may lead to congestive heart 
failure. In some coses tuberculosis supcn'cncs. The mortality rate is 
about 5%. 

Treatment. In coses in wluch the patient’s healtli is affect^ 
prednisone should be p ven by mouth, in doses of 30 to 5 mg. q.i.d. This 
IS gradually reduced os improvement is obtained. Eye lesions should be 
treated by an ophtlialmologist. 

Glandular Fcv’cr 
{Infectious Mononucleosis) 

Definition An acute infectious disease characterised by lymph node 
^ement, fever and excess of mononuclear cells in the blood. 

Etiology. The cause is unknown. It may be due to an ulfr®* 
^scopic filterable virus. Predisposing causes s 1. Age: auldrcn 
jnd young adults of botli sexes are cspeciaUy affected. 2. Season : 

occur in the winter and spring, and there may be small 
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their normal structur^ chnng^ thoc^ioTnfflSfontf the'spleen, 
liver is frequently enlarged and 

granulomatous lesions may be f™"-! “ ^ gTavr ‘ 
SSTintogs^' The'^pati'ent fa 

h“IdaS fS:^. pal in thl neek. and perhaps 

soreness of the throat and vomiting. j-^cribed — ^The glandular, 

On Examinaiion: Tliree types are is furred 

the anginose. and the febrile. Th^ gUnduUr • J^e f 

and the fauees are red. Enlarged Ijnnph nod^ may be ^e^ and 
the neck, and under and behind the stemoeleidom^tad 
are usually unilateral, hut both sides are affected later. Tortira y 

be preseni for a few days. Enlarged lymph the 

the suhmaxillary region, in front of the ear, m t ,,s„„llv holds 

groins. They are firm and a little tender, and the patient usu y h ^ 

Uie neck rather stiffly. The temperatnre is rmsed to 
{39-1' C.) or over, and the pulse is proportionately rapid. Eria g 
of the bronchial lymph nodes may result in a “ ®i’;.ted. 

there may be abdominal pain if the "‘«®^t«>e l^ymph nodes me aff 
The spleen may be felt in about one-third of the cases. J 
occurs, at times during the course of the disease, less enlarge- 

presenting s>Tnptom before there is any apparent • ^..pe 

ment. In the few cases recorded it has usually been ©^stmct^ e 
but occasionally the van den Bergh reaction is indirect and bile is p 
in the faces. In the latter cases the jaundice cannot be due . 

of enlarged lymph nodes in the portal fissure. The jja. 

membrane is seen on or near the tonsils, resembhng that ° P There 
The cer\’ical lymph nodes are not as laige as in the glandule yp • 
may be adema of the neck with considerable local Un * , 

temperature often remains raised for 2 to 3 weeks. The Je n . „ 
This affects chiefly adults, A pink maculo-papular rash appears, c j 
on the trunk between the fourth and seventh days.^ iiplanses 

largement is not usually noted unUl the end of the third . i^^ye 
may occur for many months. Various neurological manifes i <^nia, 
been noted, including headache, encephalitis, meningitis, a ***.'. jjj 
convulsions, hemiplegia, ocular and facial palsy, peripheral ^ 

paralj'sis of the serratus anterior. The cerebrospinal fluid 
lymphocytosis. The blood: ^Vhitc cells. There is a leuco<^osis, 

20,000 per c.mm. ; 80 to 90% are mononuclear cells, either . 

Umiphocytes, large or small lymphocytes, or large mononuc 

red cells are not usually affected. In some cases there is «lmn"e 5 

and the mononuclears arc not more than about 40%. The b . “ {s 

may also be of very short duration. The Wassermann rw 

positive during the second and third weeks in about half tJie 

and Bunnell state that the blood serum agglutinates sheep 

in n dilution of 1 in 01 by the fourth day of ^ nositivs if 

test is diagnostic. Tlie reaction is usually considered to be po 
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the serum has a litre of 1 in 80 or more after absorption ^vith guinea-pig 
kidney and sliows a reduction in litre of at least two tubes after absorp- 
tion witli ox cells. A positive Paul-Bunnell reaction may also be given 
in senim sickness, but the hetcrophilc antibody present in these cases 
can be distinguished from that of glandular fever by absorption tests. 
Raised transaminase values in the serum (see p. 78) may indicate liver 
involvement. The urine ; Protein and blood may be present. 

Differential Diagnosis. Cases which resemble glandular fever clini- 
cally but which are seronegative are regarded by some os o difTerent and 
unnamed disease. Some of these arc cases of toxoplasmosis. Glandular 
fever is differentiated from mumps, as the parotid gland is not involved. 
Other conditions which have to be excluded arc Vincent’s angina, 
diphtheria, leukccmia, Hodgkin’s disease, and enlarged IjTnpli nodes due 
to tuberculosis, sj’philis, German measles, t^'plioid fever or sepsis. The 
white cell count and IjTnph node enlargement may suggest acute 
Icukrcmia, but the absence of changes in the red cells is of great sig- 
nificance. The cough and blood count may also suggest whooping-cough. 
Appendicitis may be simulated if the abdominal l}Tnph nodes arc 
alTcctcd. The course of the disease usually renders tlic diagnosis clear. 
Early jaundice and fever may svtggest infectious hepatitis or cholecystitis. 
In agranulocytic angina there is Icucopcnia, with over 00% of IjTupho- 
cytos, and an almost complete absence of granular cells. 

Course and Complications. The temperature usually falls to normal 
in 1 to 2 weeks, but may remain slightly raised in tl»c evening for 0 
months; the lymph nodes may remain palpable for several weeks. A 
relapse may occur about 3 weeks after the onset, ivilh fever and enlarge- 
ment of lymph nodes. Suppuration is rare. Ilxmorrliagic nephritis, 
myocarditis, and rupture of tlic spleen may occur. 

Prognosis. The disease is rarely fatal, although death may occur 
from bronchopneumonia in the onginosc type. 

Treatment. The patient should be in bed for 2 weeks ; there is no 
specific treatment. The throat should be s^vnbl>cd with HjO, (10 vols) 
and cataplasma knolini applied to the neck. During the ncute febrile 
stage the p.ilicnt is kept on a fluid diet, and the bowels should be opened 
daily. Antibiotics arc not of value, but corticosteroids arc helpful in 
nuginose c.ascs. 


Glaoden 

{Fcrcy) 

Definition. A specific granuloma, caused by n definite bacillus. 

Etiology. CLanders is caused by the PJeiJfneUa mcllri. The disease 
is transmitted to man by direct contact with an infected animal, such 
as a horse, donkey or mule, the organisms entering an nbrwslon in the 
skin or nas.sl mucous membrane. It may also be cons'ej'ed from man 
to mtiu. 

Pathology. TIjc bnciUi form an endotoxin, malleln. A granuloma 
results from t!ie local inoculation, and septinemU or pyirmla may 
ensue. Tl>e nasal lesions eorutitutr gUnder* ; the subcutaneous nodules 
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are called “ farcy buds ” and the enlarged Ijmphatics “ farcy pipes.” 
Abscesses may be found post-mortem in the liver and spleen. 

Incubadon Period. This varies between 8 days ^d 8 weeks, 

Clitdcal Findings. Acute glanders. The patient is usually a worker 
amongst horses. He complains of malaise, headache, and at times ot 

nausea and vomiting. ^ o r* /o« oo r ^ nr 

On Examination: The temperature is raised to 101 h. (8Sd ujm 
more, and runs an irregular course. The initial lesion may be seen on tne 
hand, arm or face as a papule surrounded by a red area. The lymphatics 
may stand out as red streaks; a generalised papular or pustular eruption 
may then appear and abscesses form subcutaneously or intramus^Iwly. 
In other cases lesions also occur in the nose and are accompamed y a 
sticky exudate, ulceration of the nose and enlargement of the cervi^ 
lymph nodes. Pneumonic and rheumatic forms of acute glanders are also 
described. Glanders bacilli may be isolated from the nasal dischaige, 
the abscesses or the sputum. Chronic glanders. This is characterise 
by the appearance of subcutaneous nodules, generally on the forearms, 
which ulcerate and have a purulent discharge. Constitutional dis- 
turbance is slight, . , 

Differential Diagnosis. The diagnosis is suggested by the patient s 
occupation. The lesions must be differentiated from other granulo- 
mata, sucli os actinomycosis or syphilis, and the generalised pustular 
eruption, from small-pox. The bacteriological findings establish the 
diagnosis. Melioidosis, a disease of rats, cats and dogs in Rangoon and 
Indo-China, occasionally affects man and is very similar to glanders. 
It is caused by the P, pseudomallei. 

Course and CompUcations. Acute glanders is usually fatal in 
2 weeks. Chronic cases may persist for months and then gradually 
abate, or they may suddenly become acute. 

Prognosis. The acute variety is practically always fatal ; in the 
chronic form the outlook is much more favourable. 

Treatment. Prophylactic, Animals suffering from glanders shoul 
be destroyed. 

Curative. Some favourable results have been obtained by treatment 
with sulphadiazine, sulphadimidine and streptomycin. The patien 
must be isolated and kept in bed, and abscesses opened as they form. 
Discharges should be disinfected with benzalkonium chloride (Roccnl). 

Anthrax 

(The Malignant Pustule. WooUsorier't Disease) 

Definition. An acute specific infective disease, which may assume 
a cutaneous, pulmonarj’ or intestinal form. 

Etiology. Anthrax is caused by the Bacillus anthracis, which 
spores and thus exists for long periods in a viable stage, outside the body. 
Animals, such as sheep, cattle, goats, horses and reindeer, after eating 
infected grass, suffer from splenic fever.” Man is infected on the s^n 
(the malignant pustule) by handling infected liidcs of animals, o*" ^ 
using infected shaving-brushes usually made from horse-hair. T e 
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pulmonary variety of anthrax results from inhaling spores or bacilli in 
woollen occupations (wool-sorter’s disease), and possibly the intestinal 
form is due to eating infected meat. 

Pathology. The organisms arc often present in the blood stream, 
causing a septicemia; in wool-sorter’s disease the bronchial lymph nodes 
arc enlarged, subpleural hasmorrhages may be present, and areas of 
adema or collapse are seen in the lungs, with bronchitis. In the intestinal 
variety hemorrhagic areas may be seen in the raucous membrane of the 
bowel, with thrombosis of mesenteric veins. Meningitis may be present 
as a compUcation in any seplicicmic form of the disease. 

The Malignant Pustule 

Incubation Period. This is usually less than 24 hours. 

Clinical Findings. Infection occurs through an abrasion in the 
skin. The patient may be a worker in hides, or be infected through a 
shaving brush. Itching is first noticed on the skin of the face, arm or 
neck, and a small red papule then appears at the site of the itching, 
which quickly becomes inflamed and angry-looking. The patient may 
feel quite well up to within a few hours of his death, or be very ill with 
malaise, shivering and headache. He sutfers little or no pain in the lesion. 

On Eraminaiion : The papule is seen encircled by wlutish vesicles, 
and in a day or so a black slough forms in the centre. The tbsues 
around become brawny, and the neighbouring lymph nodes enlarge. 
The temperature may be normal or raised to about 103® F. (DD*4® C.), In 
severe cases the blood culture is positive before death, wliicli occurs in 
about a week from the onset. 

DlfTcrcntial Diagnosis. The malignant pustule must be differentiated 
from a septic spot or boil, a chancre, ora subcutaneous lesion in glanders. 
The appearances are very suggestive in anthrax, the history is usually 
confirmatory and anthrax bacilU arc found in the scnim from the vesicles. 
There is never any pus in the ** pustule.” 

Prognosis. Tijc pustule may disappear spontaneously. If tlie 
case is treated cflleicntly within o day or so of its onset the hope of 
recover)' is verj* good. 

■Dvatment. Prophylactic. All shaving brushes should be free from 
Anthrax spores. A vaccine may l>e pven to Iftosc at risk, 3 intramuscular 
injections of 0*5 rnl. at in ten'nis of 0 weeks and C months, then one a year. 

Curative. TIjc pustule should not be excised, ns tins increases the 
risk of seplica’mia. It should be covered with gauze to absorb exuding 
scrum, and the affected part of the body kept absolutely still by splints 
or samllKngs. One million units (COO mg.) of bcnz>‘lpcn5eillm should be 
injcctetl intramuscularly, followed by half a million (300 mg.) units 
six hourly for 4 doses, then b.i.d. for fi dux's. 


Anthrax tEdema 

A diffuse cctleiiuv of a limb, the face or Ixnly may occur, without any 
local pustule being seen. 
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Wool-sort«’s Disease 
{Pulmonary Anthrax) 

CUnlcal Findings. The pntient is usunlly suddenly taken ill with 
mnlLe and shivering, Mlnwcd by pain in the chest, cough, ercpcctora 

-"ihe appearances arc those ot a very severe 
the terfperature is usually over loa” F. (aO-f C.), ‘>'= ^ 
tions are rapid. The lungs show signs ot 

snutum is frothy and blood-stained, and many contain nnthrK baci i. 
The blood culture is usually positive before death. The disease is us J 
fatal within a few days. 

Treatment. This is as described above. 


Intestinal Anthrax 

Tliis is a rare variety. The clinical picture resembles that of awte 
food poisoning, with abdominal pain, vomiting and diawh^. lij 
spleen may be palpable, and anthrax bacilli are found in the feces, 
is usually fatal. 

Treatment, This is as described above. 


Hydrophobia 

{Rabies. La Rage. Lyssa) 

Definition, A disease caused by the bite of certain rabid animals. 

Etiology. The virus is ultramicroscopic and filtmble. It is 
in the saliva of mad dogs, cats or wolves. Vampire bats were 
the carriers of the virus in an outbreak in Trinidad. 5Ian is infected^by 
a bite, or by the rabid animal licking a row surface on his body. The 
disease is practically non-existent In England now, having been era^ i- 
cated by the orders for the muzzling of dogs, and later by the quarantine 
laws which are still enforced, but a case was recorded in 1950 an 
another in 1904, owing to the speed of travel of the patient from an 
infected country'. _ . . 

Pathology. Negri bodies are found in the brain of rabid animals. 
They occur in nerve cells, especially in the hippocampus ou 
cerebellar cortex. They are the inclusion bodies of rabies. 

Incubation Period, The average is C weeks, but it may vary from 
12 days to 8 months or longer. 

Clinical Findings, The patient may be a child or adult, who gi' C 
a history of being bitten by a rabid animal, usually a dog. The i e 
heals, but at the end of the incubation period symptoms are no e . 
The disease falls into three stages : The invasion. Irritation or pai 
is felt at the site of the bite and the patient becomes irritable or depresse ^ 
and does not feel well. The voice may be a little hoarse. The tempera 
ture is found to be slightly rmsed. The stage of excitement. The pa len^ 
is now acutely ill and in a pitiable condition ; he is very restless, an 
is seized with painful muscular spasms affecting the muse 
deglutition and respiration. The spasms are provoked by swallowi gi 
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or eren by the sight or thought of food or water, or by any sudden 
stimulus. 

On Examination: The temperature is raised to over 101* F, (3S-3® C.) 
and the pulse is frequent. Saliva ma}' nm from the mouth, and mucus 
from the nose; the patient is cyanos^ during the spasms, and may be 
maniacal (la rage furicusc). This stage lasts for 2 to 3 days, and then 
passes into: The stage of paralysis. The patient is now exhausted and 
muscular paralyses develop. The tempemture falls, there is unconscious- 
ness, and death from heart failure occurs in a few hours. 

Varieties, La rage mue. This is rare in man. There is no excitable 
stage, the patient b quiet and is rapidly paral 3 rsed and dies. 

Differential Diagnosis. The diagnosis is established by the histoiy 
of the bite of a rabid animal, the typical clinical findings, and examina- 
tion of the brain of the animal which shows Negri bodies. If the 
suspected dog is alive 10 da 3 ’S after the bite, the diagnosis of rabies is 
excluded. Babies must be diff^ntiated from : — Pscudohydrophobia : 
This is a hj’sterical condition occurring after a dog bite. There are no 
true spasms, but the patient may bark or bite like an animal. Tetanus 
or strj’chninc poisoning j Tlie history here is suggestive, and the 
muscles of d<^lutition and respiration are not inroH'cd in the manner 
tj’pical of hydrophobia. Acute bulbar paralysis : Here tlierc is no 
historj’ of a bite, and the maniacal sjTuptoms do not occur. Acute 
poliomyelitis : It may be impossible to differentiate this during life, os 
in the epidemic in TVinidad in 1931. 

Course and Complications. The disease is rapidly fata), lasting 4 to 
S days, and there are no complications. 

Prognosis. Multiple bites arc more serious than solitary ones, and 
biles on the head and face arc followed by a more rapid onset tlian those 
occurring distnlly from the central ncr\'ous sj-stcra. Ili’drophobin is 
more likely to follow bites of wolves than those of dogs. The disexise is 
invariably fatal if not checked during the incubation period. 

Treatment, rrophyladic. The importance of muzzling dogs in 
endemic zones and of quarantining imported dogs has been mentioned. 
A dbg bite should be allowed to bleed freely, and then wa-sljeil with 20% 
soap solution. Deep wounds should be cauterised with fuming nitric 
acid or pure phenol. Antirahics !i 5 *pcrimmunc scrum should be injcclctl 
around the bite, 0-5 mg./kg. bodjnvciglit. Tlie patient may be trcatwl 
with a vnedne prepared from an attenuated cultizre of the vinis, given 
dailj' for 2 weeks. In some eases this lias been followc<l by fnd.al 
paralysis, myelitis or ascending paralj-sis. 

Curative. Only palliative measures can lie employed, such as 
repcatefl in]ecljons of chlorpromnzinc (I.nrgaeltl) 50 mg. 

OrtdlhosU 

(Prittawi.*) 

Definition. An acute infectious disease convcyeil by parrots and 
allied bltxU and birds of other orders, characterised by fever, prostration, 
and often by pulmonary sj'mptoms. 
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Etiology. It is now gcnerolly accepted that the 
to a fiiteSble vims. Epidemics occur chiefly m houses and flats. I 
July 1929 there was a fairly extensive epidemic "^“50 

casL occurred in England in the autumn and wmter of W29 IJ 80 , 
probably due to parrots imported from South L ^ 

S iiy also Lnsmit the disease. In 1084 red cockatoos (galahs) and 
budgerigars imported from Australia to England were ^ 

infected In Germany in 1934 over 160 cases of 
in six months. The source of infection was found to be “PP^^nt y 
healthy budgerigars, who are carriers of the nms, P™*^ 

having been imported into the country by parrots before 1931 . Ihe 
vims fa thought to be present in the bird’s faces and beak disch g • 
Pigeons, canaries, finches, ducks and chickens may aiso 
infection. Infection of man is probably through the respiratory tract. 
Direct infection from man to man is uncommon. 

Pathology. The spleen is a little enlarged, red and soft, in 
lungs : Petechial hiemorrhages may be seen under the pleura, 
areas of consolidation occur, which are dull red and dry, no „ 

of suppuration. Jlieroscopically, characteristic “elcmentery bodies 
are found in the hilar lymph nodes, alveolar exudate, KupIIer cc , 


spleen and lymph nodes. 

Incubation Period. This is about 10 days. • » a 

Clinical Findings. The patient is usually an adult ® 

history of conUct with a parrot or budgerigar which was »U or has 
subsequently died, or with a budgerigar apparently in good heaiw. 
which is a carrier of the virus. The onset Is somewhat sudden, w 
malaise, shivering, headache, and at times severe epistaxis, nausea, 


vomiting or diarrhoea, ^ v f 

On Examination’ At the onset the temperature is raised to 
102 " to 104" F. (38*9" to 40* C.), but the pulse is slow, under 100 . ine 
patient may be drowsy or complain of severe occipital headache. ^ ® 
temperature remains raised for 1 to 3 weeks, and gradually falls by lysis. 
A cough often appears after a few days, and examination of the lun^ 
shows signs of bronchitis. This may be followed insidiously by the 
opment of areas of consolidation or collapse in the lungs, which is 
appear as the temperature falls. X-ray examination shows c X 
shadows in the lungs. In some instances the patient is overivhelmed wi 
toxffimia, he has a low muttering delirium, and a Parkinsonian-like 
pression is very obvious. In other cases there is much abdominal dis en 
tion, with offensive loose motions. Small red spots may appear on ^ e 
chest or back. The spleen is rarely palpable. The urine often contain 
protein. The blood: The while cells usually number about 
c.mm., but in some cases a leucocytosis has been recorded. The oo 
may contain the virus during the first seven days of the disease, 
shown by mouse inoculation. A complement fixation test, using ^ 
an antigen 6% virulent mouse spleen in phosphate or saline, is use 
diagnostic test, and a mouse test can also be employed, the anima 
infected by the patient’s sputum or pleural fluid. ^ 

Differential Diagnosis. The disease must be differentiated 
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influen 2 a, prijnary atjrpical pneumonia* cnterica infections, milioiy 
tuberculosis, pneumonia or E, coli urinary infection. The onset is 
more sudden tlian in typhoid fever. There are neither eye nor Umb 
pains os in inOuenza. The urine does not contain the colon bacillus. 
The history of contact with a sick parrot or budgerigar, the presence 
of the typical clinical picture described above, the demonstration of 
the virus in the bird or the patient, and the complement fixation test 
enable the diagnosis to be made. 

Course and Complications. The average course is 8 weeks. 

Prognosis. The disease is serious, the mortality varying between 
10 to 80%. It is worse for old people. 

Treatacnt. Prophylaciic. The sick bird should be destroyed by 
coal gas or chloroform and the carcase burned, taking care that the 
operator wears rubber gloves, which are also burned. Tlic danger 
from pigeons and budgerigar carriers still exists in tliis country. 

Curative. The patient should be kept in bed until the temperature 
lias been normal for 4 days. Chlortelracycline (Aurcomycin) should be 
given in doses of 1 G. ever}* 8 hours for the first 2 daj's, and then 1 G. 
every 12 hours for 7 days after clinical rccoverj% 


Cocddlomycosls 

Etiology. Coccidiomycosis is caused by the fungiis Coecidiodes 
tmmiih. It occurs especially in California, Arizona and Texas. Man is 
usually infected by inhalation, and at times through the skin. 

Pathology. The fungus produces nodules which may form abscesses 
In the bones, subcutaneous tissues, lungs, liver and spleen, and less 
often in the kidney’s, brain, meninges, peritoneum and pericardium. 

Clinical Finding. Mild subclinical cases may occur, but the patient 
is usually acutely ill with fever and prostration. The ^rmptoms closely 
resemble those of pulmonary tuberculosis. 

On Examinaiion : Signs of broncliopncumonia may be found in the 
lungs, and tliin'Wallcd cavities may form. Skin lesions resembling 
those of crj’Uicma multifonnc may appear. These constitute the 
Valley fever ** or “ San Joaquin fever." Dissemination may occur 
witli involvement of bones and internal organs. Tlie causative fungus 
may be found in the sputum, and Uie complement fixation test becomes 
positive. 

Prognosis, Tliis varies witli the location of the disease. It is good 
in tile primaiy pulmonary type, but verj’ grave when the disease 
becomes disseminated. 

Treatment. Amphotericin B (Fungizone) may be given as dcscrilied 
on p. 184. 
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ye^rs. It has subsequently ^een found in r„Tr"ept“i 

in North and South America, and in, infected with toxo- 

In England pigs and of the adult population of 

plasma and it is est.mated thn‘ n-rly “ M 

lLSXn^S/Tu‘ShrfeTtb^ 

hydrocephalus, choioido-rctmitis, cerebral ^ ^ tonn. 

and conTOlsions, Very similar changes are rnet svith “hr ‘ 

The acquired disease usually manifests itself 

alitis, by febrile exanthematous states be latent, 

necrotic glomerular lesions in the kidneys, or the ‘nf“ti“n m y 
The liver or spleen may be enlarged and swelling of the lymph n ^ 

sigest a dia^esis of glandular fever. The blood Pi<^tnre "iny 
to ttat in glandular fever. In all active cases the ^ Ebro- 

The diagnosis may be confirmed during life by moculation of cercD 
spinal fluid, blood or biopsy tissue into mice, by a 
by a complement fixation test, or by a dye test of 
inhibits the toxoplasma protozoon from staining with 

Treatment. Sulphatriad, 0*5 G. tab., should be gi%’en, • 

one dose, followed by 2 tabs, four hourly for 2 weeks. At , 

pyrimethamine (Daraprim), 25 mg. tab. should be given. 1 irs ‘ 

then 6 hours later 1 tab., 0 hours later 1 tab., then 1 tab. daily i 
days in all. A watch should be kept on the platelet counts. 


Histoplasmosis 

Tlus disease is caused by a fungus, the Histoplasma 
Man is infected by the inhalation or ingestion of the spores. T , 

found in man intracellularly in the cells of the reticulo-en o 
system, in the lungs, the sputum, the blood, the bone marrow, e . 
resembles coccidiomycosis in appearing as a mild or prtma^ the 
in a severe dissenunated form. It is endemic in the valleys^ o 
Mississippi and Ohio rivers, in the St. Lawrence ar^, in Mexico 
Panama. It has also been met with in South America, Austra a 
Northern Europe. mble 

In the acute pulmonary form the signs and sympto^ res 
those of diffuse pneumonitis. In only a few cases does the dissemin 
variety occur. There is then often fever, diarrheea, 


variety occur, mere is men oiten lever, nals. 

lymph nodes and of the spleen and liver, and destruction of the a ® 

The nen'ous system may also be involved. Involvement of e 
marrow causes antemia and leucopenia. Lesions may^ also rmed 

skin, the tongue, the larynx, etc. The histoplasmin skin te^, P® ° -jj 
by injecting intradermally 0*1 ml. of a 1 / 1,000 dilution of his op 
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solution, is positive, and a positive implement fixation test can also be 
obtained. No specific cure has been discovered but amphotericin 
(see p. 184) is on trial. 


Bacniary Dysentery 
(Epidemic Dpsenierp) 

Definition. A disease characterise by tenesmus, diarrhoea with the 
passage of blood and mucus, and caused by a special group of bacilli. 

Etiology. There are three main t 5 ’pcs of bacilH : Tiie ShigeUa dysen- 
teriae (including the Shiga and Schmitz bacilli) which do not ferment 
manitol ; the Shigella sonnet (Sonne bacillus) ; and the Shigella 
Jlexneri (including the Flcxner and Boyd bacilli) which are manitol 
fermenting organisms. Flexncr-Boyd and Sonne infections are generally 
of a milder type than are tliose caused by the Shigella group. Infection 
is carried to man by food and water, and transmitted from fcccs by 
files or by fingers. Predisposing causes: 1. Locality : Bacillary 
dysenterj’ occurs in epidemics in the sub-tropics and also in temperate 
climates. Outbreaks of dysentery in England, including summer 
diarrhoea in children, arc most often due to Salmonella infections, to 
staphylococci, io Shigella sonnet or to Proieus morgani. It affects armies, 
prisoners, and mentally diseased patients in institutions. 2. Season: 
In the tropics during the rainy season. 0. Debility. 4. Age; Infants 
under 2 years and adults of either sex. 

Pathology. The bacilli produce an acute inflammation of the 
mucous membrane of the large intestine, and the last part of the ileum 
may also be otfcctcd. Small superficial pinkish ulcers and larger 
irregular trans>'erscly disposed ulcers form, and there is no undermining 
of their edges. Lotcr the mucous membrane may necrose, becoming 
grecnish-black. Tliis may slough and leave a finn rigid lube of bowel. 

Incubation Period. This varies from a few hours to about 7 days. 

Clinical Findings. The patient is usually on adult, who is suddenly 
taken ill with abdominal pain and dinrriura. There is malaise associated 
with fever and tenesmus may be verj' marked. In an ocute case the 
pnlJenl has to go to stool very frequently, but little is passed each lime. 
There may also be vomiting ond considerable thirst. 
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'""Twaks 1. Fulminating dysentery. This is usually “ 

Ta commonly h due to the Sh. sonnri Many persons --^tM 
organism without suitering from el.n.eal dysentery. In chddren tn 
onset is often abrupt, with ahdommal pam, 

comfort, one or two loose green motions a day. without blood or mucus, 
and with little constitutional disturbance. 8. 5''™“'= ‘TP'- ^1 

persists for over a month, often with alternating . 

diarrheea. 4. Infantile or summer diarrheea. Diarthcea with bl 
mucus in the stools may be due to a Sonne infection. _ 

Differential Diagnosis. Bacillary dysentery differs clinically 
amoebic dysentery in its more acute onset, higher temperature, ^es 
degree of tenesmus, and more profound collapse, stools d^e 
their appearance, those of amoebic dysentery usually being very o 
and containing feces. They differ also in their cellular exudate, in 
causative organism is also distinct. Arthritis is a comphea 
bacillary dj’sentery, and liver abscess of amccbic dysentery, 
conditions which can be excluded clinically and bacteriologica y ® 
the enterica-group infections, food»poisoning, cholera and schis o 
miasis. Ulcerative colitis is in some cases due to bacilla^ 
Sigmoidoscopic examination b of value in the diagnosis of ehxoni 
dysentery. The mucous membrane b red, granular and bleeds easi y, 
and the bowel wall is rigid. 

Course and Complications. In fulminating Shigella cases the cou^ ^ 
rapidly progressive to death ; in acute cases the diarrhoea usually 
for 7 to 10 days, and the condition gradually improves as the 
become feculant. Relapses may occur, the stools containing 
mucus and a condition of chronic dysentery becomes establish • 
Complications include arthritis, parotitis, conjunctivitis, iridocych is, 
ascites and constriction of the intesUne. The arthritis usually affec 
large joints such as the knees; there b clear fluid in the joint an 
recovery is the rule. It may occur during the acute stage or during 
convalescence. 

Prognosis. The average mortality with early and 
sulphonamide or antibiotic treatment is now between 0’05 and 2 
Fulminating cases die in a few days. Shigella infections are more severe 


than other types. 

Treatment. Prophylactic. Endeavours should be made to preven 
flies from having access to food ; feces should be dbposed of hyg^Dic 
ally ; dysentery bacilli carriers should not be allowed to prepare foo 

Curative. The patient must be kept warm in bed. Hot 
to the abdomen, such as turpentine stupes (see p. 588), help to re » ^ 
pain. If there is severe colicky pain an injection of morphln. hydroc o . 
i gr., (15 mg.) may be given for the first 2 days. The Diet : 
the first 24 hours only water or mineral waters should be allow 
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Subsequently albumin water, dextrose water, thin arrowroot, Brand’s 
essence and jelly are given. Sufficient fluid must be taken to produce 
a urinary output of about 2 pints (1*2 litre) in 24 hours. The diet is 
gradually increased by the addition of citrated milk, milk jelly, custard, 
sago pudding, a lightly boiled egg, toast or rusks, etc. 

Special Treatment. Chlortctracydine (Aureomycin) may be given in 
doses of 2 G. followed every 12 hours by 1 G. for 4 doses. The drawback 
to these drugs is that they may lead to granular proctitis or to staphylo- 
coccal enteritis. Sulphonamidc treatment proved of incstinaablc value 
in the treatment of bacillary dysentery but drug resistant strains have 
now appeared. Oral streptomycin is used for sulphonamidc resistant 
organisms. It is best ^ven combined with three sulphonamidcs as 
Streptotriad tab., 8 tabs. hi.d. When the diarrlicca ceases the dose of the 
drug is tapered off, the total course not lasting longer than 14 days. 

If there is severe dehydration 1,000 to 1,500 ml. of normal saline 
containing 5% dextrose should be given intravenously. Tenesmus can 
be relieved by a small starch and opium enema, Tnc. opii 20 m. (1*2 ml.), 
starch 60 gr. (4 G.), water 2 fl. oz. (60 ml.). If these measures fail a 
cfficostomy will give rest to the large intestine and also enable it to be 
washed out, and it is successful in some cases. 

Splrocbsfal Jaundice 

(SpirocAoiom IcUTohasmon'hQ^ica. Leptoepiral Jaundice. TlVt'I’s Disease) 

DcflnlUon. A disease characterised t^yiically by jaundice and 
luemorrhages, due to o spirillum. 

Etiology. Weil’s disease Is caused by the Leptospira 
ieieroharniorrhagio;, a coarse spirillum, whose dimensions ore 12n 
X 0-25;i. It is present in sewer rats {Ratios norvegiais), less commonly 
in the black rat (/faOuj rahitj) and is excreted in their urine, water thus 
becoming infected. The L. canicoJa is carried by dogs, and man may 
be infected. Transmission to man is probably through the skin, 
possibly by contaminated food, or by swallowing infected water while 
bathing in canals. Predisposing causes: Locality; Spiroclwital 
jaundice occurs in Holland, Japan, Egypt, the Malay States, cspccinlly 
in mines, and was met witli during the 3014-18 war in France and 
Gallipoli. Outbreaks Imve also occurred in Great BriUin amongst 
sewer workers, tripe and fish cleaners, coal miners and farm workers. 

Pathology, Tlie body is xisually jaundiced. Ilicmorrlmgcs may 
be seen in the muscles, skin, central nervous s}*stcm, mucous membrane 
of the stomaclj and duodenum, and in the Jungs and kidney's. The 
kidne>*s often show tubular degeneration. Tlic liver may np|>car nonnal 
or fatly. The spleen Is usually soft, and, in tlie type tlescribeil hy 
Weil, it Is enlorg^. 

Incubation Period. Tills is tinially 8 to IS da^'s. 

QInIcal Findings. The onset is usually sudden and there m.iy be a 
rigor. n>e patient eomplains of headache and severe pains In the Hml»s 
and back. There may be marked giddiness and s'omiting or diarrheea. 
Milder cases also occur. 

Oa Eroninction : The conjunelivR arc injected, U»e temperature U 
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H,,. about X03=F. 

and bleeding from the gums or , brought up from the 

herpes which may be hiemonhagic. temperature remains 

stoLeh or lungs, or passed ■•> ‘h' ™ ‘1” mTabout the 
irregularly raised and falls by *y“\ about 

toneal injection of the blood or t^e into the ^ «? 20 000 to 80,000 

shows a htemolytic antemia with a leucocytosis of 20. t 

per e.mm. The platelet count is low. The serum after 

will agglutinate formalised cultures of the bTuosLe 

1/30,000. An agglutination of 1/400 or over IS insider _sy 

and a rising titre indicates an active infection. The u^ Sraffihtto- 
has been recommended as an early diagnostic ‘“‘j, jtria- 
tion reaction becomes positive. As shown by Pick f't®” blood urea 
tiou, and vacuolatlon is seen in striated muscle fibres. 
is often raised. The urine is scanty and contains protein, bile and o 
and the leptospira may be present after the tenth day. ^ 

occurs in L. canicda infections, but meningitis or memngismu 
uncommon and often severe. , . _ 

DifferenUal Diagnosis. The disease must be Ot w 

jaundice due to enterica infections and from yellow fever, 
conditions such as infectious hepatitis, and relapsing 

excluded. Cases without jaundice are liable to be mistaken form ue 

The diagnosis depends upon finding leptospira in the blood or unne, 
a positive agglutination test, and the leucocytosis. ^ 

Course and Complications. Some cases pursue a severe co 
with intense jaundice and meningitis. Meningitis may 
from jaundice and the onset may be delayed for several mon 
the beginning of the disease. The diagnosis is established by^ 
the leptospira in the cerebrospinal fluid and urine by 
inoculation. Iritis may occur as a complication. Death may 
from hepatic toxsmia and uraemia. . .. 

Prognosis. The disease is a serious one, but the la^e majori y 
cases recover. rtion 

Treatment. Prophylaciic, This is concerned with the destru 
of rats and the wearing of shoes by miners in infected areas. -ned 
Curative. The patient should be put to bed, and the bowe op 
with a saline aperient. The diet should be liquid, avoiding fa ® ^ 
infectious hepatitis. Dextrose orangeade should be given and a 
doses sufficient to render the urine alkaline. Penicillin must e ^ 
in large doses, 1 million units {600 mg.) every 6 hours, to lav _ 
beneficial effect. Chlortetracydine (Aureomycin) may be tried m 
of 1 G. every 4 hours. AnthLeptospiral serum, if available, may t 
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in tloses of 20 ml. intravenously three times a day for 8 daj-s in n severe 
case. It should be given within the first 8 to 5 daj-s, later it has little 
effect. The foccs and urine must be disinfected ns for tj’phoid fever, 

Canicola Fe\'cr 

This is caused by infection with the Leptospira canicola, usually 
transmitted by dog's urine to man, less often by bathing when the source 
of infection is not known. Another source of infection is pigs. Ten cases 
occurred among workers in piggeries near Glasgow in the years 1957-G3, 
and in some cases the organism w'os found in the kidneys of pigs. "Water 
may be infected by the pigs* urine. Handling the infected organs may 
also cause tlie disease. Jaundice is a rare complication. 

Tulararmia 

(RahbU Fever^ Deet-Jly Fever) 

Definition. A disease characterised by fever and enlargement of 
lymph nodes, due to a specific bacillus. 

Etiology. Tulartcmia is caused by the Pasteurella iularensis. The 
disease occurs in squirrels, rabbits, water rats and sheep. It is conveyed 
to man by the decr-fly (Chrysops dhcaJis). Mon may also be infected 
in preparing dead rabbits for eating, and in laboralorj' wotk. Tulancmia 
is met with in Tulare County, California, in other parts of America, 
Japan, Russia, Nonvay, France, Belgium, Germany, Turkey, etc. 

Pathology. Small areas of focal necrosis are found in various organs 
in the body. 

Incubation Period. This is usually between 1 and 10 dn^*s. 

Clinical Findings. The Glandular Type. A local papule appears at 
the site of the fly-bite. This ulcerates and the neighbouring Ijtnph 
nwlcs enlarge. There is an irregular temperature, which may last for 
2 or S weeks. The blood : A positive agglutination test may be 
obtained towards the end of the second week. 

The Typhoid Type, \Vhen laboratory workers are infected the 
disease assumes the charocter of a septiewmio. There is irregular fever 
lasting for 2 or fl weeks and relapses may occur for several months. 
The blood culture is usually positive. 

Ollier types include the ophthalmic, pleuro-pulmonar>% omi and 
abdominal. 

Diflcrcntlal Diagnosis. Tlic disease has to be distinguished from 
other scplic.Tmias and from causes of lymph node enlargement with 
fever, such ns the cntcrica group and plague. Injection into a guinea-pig 
of the fluid ohtaincil by IjTnph node puncture is a method of isolating the 
bacillus. Otljcr diagnostic measures include an introculancous, an 
agglutination, and a complement fi.xation test. 

Course and CompUcallons, TIjc course is as described above, 
nronchith, bronchopncumonln, pneumonia or pleural effusion may 
occur as complications. 

Prognosis. The average mortality rate is nlwit 5%, but it is higher 
in Ihe pulmonarj* variety. 

Treatment. The most cITcctis'c treatment is streptomycin injrcictl 
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Cat Scratch Disease {Cat-bite Fever) 

This resembles rat-bite fever. The eausative organism I>“ 
isolated Two or three weeks after the bite or scratch o , 

regioiS iympb nodes cniargc, there is a relapsing fever, 
rSHppeSn the forehead or trunk. Oval tender masses fomed n the 
museles in one of my cases. The disease is qmcldy 
venous injection of 0-3 G. neoarsphenamine or by in 3 ections of p 

Rat-bite Fever {Sodoku) 

Definition. A disease caused usually by the bite of a rat, infected 

nSSr'ttc fever is caused by the Spiril^jn^ 
(SpirochcEta morsus mwris) or by the SlrepiobactUus • . 

there are two different varieties with very similar clinical matures, a 
organisms live in rats ; man is infected by their bite or by e 
an infected ferret. Predisposing cause : Locality: -ther 

in Japan, in parts of India, such as Bombay, and sporadically m otner 
parts of the world. , . 

Pathology. The lymph nodes may be enlarged, 
seen in the lungs. The spleen is enlarged and the spirillum i 
in the internal organs. 

Incubation Period. ThU varies up to about 2 months. 

CUidcal Findings. The bite wound usually heals, but after a 
or so breaks down with enlargement of the neighbouring 
nodes. The patient now complains of headache, aching in the hm » 
and there may be a rigor with nausea or vomiting. . 

On Examination : There are periodical rises of temperature up 
about 102“ F. (38-9“ C,), lasting 2 to 6 days, followed by a crisis and a 
afebrile interval of 1 to 2 days. A purplish papular rash may be seen o 
the arms or trunk during the fever. Conjunctivitis and small pa 
swellings in the muscles have been noted. The relapses may continue o 
several months. The blood : The spirillum or streptobacillus may 
found in the blood during pyrexial stages. There is usually a leucocy os^^ 
of about 15,000 per c.mm. with some cosinophilia and a positive agg _u i 
ation reaction to the spirillum. The TVassermann reaction is posi i • 
Differential Diagnosis. The history of the bite and findmg 
organism in the blood differentiate rat-bite fever from such diseases 
relapsing fever. , . 

Coune and Complications. The coiurse is usually prolonged un 
cut short by treatment. Nephritis may occur. 

Prognosis. The disease is serious imless adequately treated. 
Treatment. Benzylpenidllin should be injected 
in doses of 50,000 units (30 mg.) every G hours for 7 days for .p. 

minus infections, and for Slreptobacillvs moniliformis infection ® , 

mycin is injected intramuscularly, 1 G. every 12 hours un 
temperature has been normal for 2 days. 



CHAPTER X 

THE LOCOMOTOR SYSTEM 
THE MUSCLES 
FOirositis 

(Muscular Rheumatism. Myalgia) 

Definition. Inflammation of the connective tissue of muscles, 
fascire, ligaments, nerve sheaths, tendons and periosteum. 

Etiology, Tliis is uncertain. Exciting causes arc strain, cold and 
damp climates. 

Pathology. Small nodules arc formed in some cases in the muscles 
and lipomntous masses occur betivecn the superficial and deep fascia, 
which arc vascular and become oedematous. Tlicsc congested and 
s%vollen fatty masses tend to bulge through fibrous layers and to become 
strangtdated. Tlicy are easily palpable. 

Clinical Findings. The patient is usually an adult There may be 
a history of cold, exposure, or commonly of muscular strain. TIjc 
lumbar muscles arc often affected (lumbago) or those of the neck (stiff 
neck) or chest (pleurodynia). An altadc of lumbago may come on quite 
suddenly on stooping or on making a \iolcnt movement with the leg or 
arms, such ns braking or cranking a car. In the subacute coses there is 
a less severe pain felt in the back, which is intensified on stooping, 
lifting, sneering or coughing. On deep palpation the nodules, which ore 
very tender, can usually be felt. A stiff neck (torticollis) umally follows 
sitting in n drought, one or other sternocleidomastoid or trapezius muscle 
being affected. Tlic intercostal muscles may be involved, causing 
pfcurodjmia, wfu'cfi is usuatfy uiufatcraf. 

Course and Complications. In lumbago the inflammatory process 
may extend to involve the shcalli of the sciatic nerve, witli consequent 
scintfcA. Gcncralty the patient recovers from an acute attack in 8 to 4 
weeks, but he is liable to recurrences. 

Treatment During the acute stage rest ond warmth are essential. 
In acute lumbago on injection of procaine 1% in normal saline into the 
tender noilulcs, or just beneath the surface of the fascia covering the 
aflcctcd muscles often gives rapid relief of pain and freedom of move- 
ment. Two to 10 ml. arc injected at each site, up to a maximum of 
80 ml. After the injection Uie patient b instructed to put the affected 
muscles through n full range of movement, and this sliould cause no 
pain. The patient sliould only remain in bed if the pain b very severe 
and calnplasma knolini may l>e applied to the l»ack rrety 12 hours 
during the acute stages. Aspirin 10 gr. (0*0 G.) t.i.d. or tab. co<lein eo. 

1 tJ.d., or tab, jjcthidine hydrocldor. 50 mg. by mouUi may be given for 
the rtllcf of pain. .Ml strains to the back should be a^•oided and 
occtipnlions involving stooping are most unsuilahle. 
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Epidemic Myalgia 

[Epidemic Flmrodynia. Bornholm Disease) 

"ia^S^ VS!l 

cribed in patients thought to be suffenng from non paraiyt p 
myelitis, summer grippe or epidemic myalgia. ^ . to be 2 to 

Clinical Findings. The incubation period is thought ^ 

4 days. The disease is characterised by a sudden onset of -f- 

the diaphragmatic attachments, often unilateral. abdomen, 

by coughing and sneezing. Pains may also occur^ in 
bick, or neck, and frontal headache is It 

temperature is raised to about 101“ F. (40 C.) for ^ o 
pleurisy may be present. The disease must be differen la , 
acute abdominal lesion, especially when there are v(^iting, 
distention, muscular rigidity and spasms of acute abdomina P ' 
may also resemble influenza, but diaphragmatic pleurisy is not n ctiara 
teristie feature of the latter. There is a tendency for a relapse to wcur 
2 or 8 days after the temperature has fallen to normal, m p 
affected with the Coxsackie virus complement-fixmg antibo 
found in the serum by the third day, and they show a rising i ' . 
virus has also been recovered from the throat and feces o p 
suffering from the disease. , , Inwer 

Treatment. This consists in rest in bed, a bandage round yi . 
ribs to dimiiush diaphragmatic movement, and aspirin for re le o p 

Primary Myositis Fibrosa 

Etiology. This is unknown. , 

Pathology. The muscle fibres atrophy, and are rep ace 
connective tissue. . . *be 

Clinical Findings. The patient notices swelling and pam m 
muscles of the legs, , ffpcted 

On Examination : There is little tenderness, but the a 
muscles are very hard, and subcutaneous cedema may be loun 

Prognosis, The disease often spreads until nearly all the voluntary 
muscles are affected. . . 

Treatment. Massage and electrical treatment may be * 
improvement often results. 

Polymyositis 

A condition of muscular weakness affecting especially the ® 
girdle and pelvic-girdle muscles, and the proximal rather tlian 
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Umb muscles. Tlie cliief other symptoms are fatigue, muscular stiffness 
and loss of weight. Females predominate in the ratio of 2 to 1. The 
patient is usually in the sixth decade, but the disease may show itself 
at any age. 

In the primary cases no cause is found. The secondary cases may be 
associated with bronchial carcinoma, sarcoidosis, Cusliing’s syndrome 
and disseminated lupus crjdhcmatosis. 

The scrum aldolase level is raised to over 10 Bruns units per ml., 
often to CO units, and creatine is present in the urine in many cases. The 
sedimentation rate of the red cells is increased in about 50% of cases, and 
the scrum glutamic oxalacctic transaminase (SGO-T) may also be 
elevated. Muscle biopsy may be normal and electromyography shows 
changes in about half the cases. 

Treatment. In tlic primary variety prednisone should be given in 
large doses, first CO mg. dally until improvement is noted, despite side 
effects. The dose is then gradually reduced, a small daily dose being 
usually required. 


Polymyalgia Rheumatica 
(Anarthriiie rheumaiUm) 

Pain is felt in various muscles, wth malaise and at times fever. The 
sedimentation rate of the red cells is always raised. There is muscular 
weakness but no joint invoh'cmcnt. The scrum enzymes, aldolase and 
crcatinc‘kinasc, are normal. Biopsy of the temporal and otlicr arteries 
may show glant-cellcd arteritis or non*spccific arteritis. By some it is 
regarded as a form of arthritis affecting the spine and limb girdles, by 
others as a variant of rheumatoid disease. Electromyography may sliow 
abnormal foci in the muscles. The disease affects clilefly elderly people. 
Treatment. Prednisone should be given, 5 mg. tab., one q.i.d. for 
2 weeks, then one t.i.d, for 2 weeks, then one b.i.d. for several months. 


Progressive Myositis Ossificans 

Etiology. The cause is unknown. 

Pathology. Embryonic connective tissue is first formed ; this is 
converted into fibrous tissue, and later ossification occurs. Deposits of 
Ixme arc found in the muscles, tendons, ligaments and fasdn^, and there 
arc exostoses. Some cases follow trauma and are preceded by a htema- 
toma, 

Ginical Findings. Tiic patient is usually a young adult ; men arc 
nltackci! more frcqucnlly tlian sromen. The early symptoms suggest 
musadar rlicumalism, and at the onset there m.ay be slight fever with 
re<lnefs or swelling of llie skin over the affcctctl muscles, usually 
tlic Imck and the neck. Bone formation gradually occiirs in the muscles 
and spreafli to the ligaments, causing fix-ation of joints. The muscles 
of ma^Ucalion may be involved, with fixation of the jaw. Severe 
scoliosis may ensue. Exostoses arc frequently noted on the Immenu, 
tibia, fibula and TIjc big toes end Ummlis arc dcfoTmeil and small. 
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the interphalangeel joint being ankylosed and the metncnipal or 
“—^“'"•very unfavounable. and death usuaUy oceu^ 
froLomeintereurrent infection after the patienth^become^^^^^^^ 
Treatment. There is no curative treatment ; good nursing ca 
required in advanced cases. under 

other aHeetions of voluntary mnadra rvluch are 
their particular sections include : Trichininsis P'. J’.J' ® 554) 

tionsVob as Zencker’s degeniration: see typhoid P'J®^ 

Haanorrhage, as in scurvy or m inBneraa (see p. 

nbdominalis. Rupture, as in tetanus. Tubereidosis : A cold abscB ^ 

muscle may be due to direct spread from a bone abscess , J 
miliary tuberculosb foci arc found in the voluntary muscles. In s^mm 
a gumma may form. Cases of acute streptococcal myositis of unknown 
origin have also been recorded. 


The Muscular Dystrophies 

{The myopaihies and matetdar diseases of dotibtfvl nature) 

In this group of cases the primary changes are regarded as musculu 
rather than nervous. The characteristic features of the myopathies 

A familial history. The age of onset. Dilferent muscle groups are aueewu 

in ditterent types. Pseudo-hypertrophy occurs in some 
are no fibrillary contractions such as occur in spinal medulla ; 
lesions. There is no reaction of degeneration and no sensory change 
occur, as in neuritis. 


Pseudo-hypertrophic Muscular Dystrophy 
{Duchenne type) 

Etiology. The cause is unknown. The disease tends to run m 
families, being transmitted by the mother. Female carriers of the gen 
may have hypertrophy of the calves and elevation of the serum crea 
kinase. The sex-limited recessive form appears only in boys. In 
autosomal recessive variety girls are occasionally affected. 

Pathology. There is atrophy of the muscle fibres, with increase m 
the fat and connective tissue of the affected voluntary muscles, caus ^ 
apparent enlargement. There are no changes in the central nervo 
system. 

Clinical Findings. The patient is usually a boy, aged 8 to 12 y ' 
There is a history that he began to wiJk late, and that he has 
unsteady on his legs and finds stairs difficult. -g 

On Examination ; The general condition is good and t . 
enlargement of the muscles of the calves (gastrocnemius 
the front of the thighs (quadriceps femoris and sartorius), the bu 
(glutei), the infraspinatus, triceps and at times the deltoid, 
enlarged muscles are found to be weak. The patient stands on a ^ 
base, lordosis is marked, the glut is waddling, and in order to 
a supine posture the patient “ dimhs up himself,” first rolhng ov 
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to his hands and knees, and then working his hands up his legs. 
There is usually wasting of the latissimus dorsi and lower part of the 
pcctoralis major muscles, so that if the child is lifted up under the 
arms he tends to slip through the hands. The face, unth the exception 
of the masseter muscles, and the forearms arc not affected. There are 
no sensory changes. The deep reflexes in connection with the aflcctcd 
muscle groups arc gradually diminished and there arc no fibrillary 
tremors. The scrum creatine kinase activity is raised above the normal 
of 2 units/ml. Electrical reaction : The reaction of degeneration is not 
present, but the response to faradisation and galvanism gradually 
diminishes. Tlie clcctromyogram may show characteristic changes. 

Course and Complications. The disease is progressive, but there may 
be apparent improvement between the age of 5 and 8, and death usually 
occurs before adult ago from wasting or secondary infections. 

Treatment. There is no curative treatment and it is doubtful 
whether nucleotides and nucleosides in the form of Lasvadosin arc of 
value. Massage and exercises arc usually beneficial. 

Juvenile Muscular Dystrophy 
(Erb's Dystrophy) 

Etiology. The cause is unknown. 

Pathology. There is wasting of the fibres of the aflcctcd muscles. 

Clinical Findings. The patient is usually between the ages of 15 
and 85, male or female, and several members of a family may be 
oftcctcd. It is usually inherited by an autosomal recessive meclmnism. 
Weakness is first noticed in the arms or legs and the muscles are later 
found to be wasted. 

On Examination: The muscles wasted arc usually those of the limb 
girdles, the upper arm (biceps, triceps and brochioradialis) and the thigh 
(glutei, extensors and hamstrings), giving n boUlc*sliapcd nppeamnee 
to the limbs. Some of the trunk muscles may also waste, such as the 
latissimus dors!, lower port of the pcctomlis major, traperius, rhom- 
boids, sermtus anterior, erector spirue, etc. The face Is not usually 
affected. Lordosis is present, the electrical reactions and deep reflexes 
are diminished. The reaction of degeneration Is not present and there 
are no sensory cliangcs and no fibriilary tremors. In some instances a 
distal type (of Gowers and Spillcr) may be seen. In which the forearms, 
bands and wrists, legs, feet and ankles, and muscles of the face are 
wnslcth 

Course and Complications, Tl»c disease Is xisually progrcssi^'c, but 
the patient may live until middle age before being carried off by some 
inlcrcurrcnt infection. 
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rcSs“lt" anfbice;^^^^^ ■'‘T-t'd. The scepute 

'’”e”i:d-CompllcaUon,. The course is progressive, hut the 
patient may live until adult life. 

Amyotonia Congenita or Myatonla Congenita 
{Oppenkeim^t Disease) 

Etiology. This is unknown. The disease rcsemhles a myopathy 

Sotair The anterior horn cells of the spinal medulla (cord) are 
usually diminished in number, especially in the lumbar region, ^ 
corresponding ventral nerve roots are thin and deficient in ‘ , 

muscle fibres on the whole are small, but a few abnormally g 
ones are found. The connective tissue and fat of the muscle a 

^'^^^CiiiJcal Findings. The disease may have a familial in^denc^ 
The onset is at, or before birth, and the condition is Z 

extreme flaccidity of the volunUry muscles; an infant, if sitting, te 
to fall forwards and resembles a frog (Batten*s frog child), ^ 
are very weak and the child may be unable to hold up its hwd. 
legs are more severely aUected than the arras. The hands and fee 
long and narrow. The face is not affected. The deep 5 . u.jt 
absent, and the electrical response to faradisation is diminished, 
the reaction of degeneration is not present. ^ j f m 

Differential Diagnosis, Amyotonia congenita is differentiated iro ^ 
poliomyelitis by the general distribution of the paresis and °g 

complete paralysis in amyotonia congenita, and from the myopa i 
by the absence of marked wasting and the tendency to 
Its resemblance to the Werdnig-Hoffmann disease has been no e 
p. 447. 

Course and Complications. The child may soon die from m 
current infection, but there is a tendency to improvement wi 
increase of muscle tone and recovery of the deep reflexes, so t la 
may survive and reach adult life. 


Myotonia Congenita 
(Thoiitsen's Disease) 

Etiology. The cause is unknown. _ , 

Pathology. The voluntary muscle fibres may be increase 
width. There is no increase in the muscular connective 
there ore no nervous changes. The muscular contractions rose 



MYOTONIA ATJIOPUICA 


C31 


tliose produced experimentally with reratrin, there being delay in 
contraction and relaxation. 

Clinical Findings. The disease is very rare, occurring more 
commonly in males, tending to run in families, and first showing itself 
in childhood. The patient notices a stifincss in the voluntary muscles, 
chiefly in the hands, arms, feet and legs, and to a lesser degree in the 
trunk. The muscles of mastication may also be affected. 

On Examtnalion : It is found that the voluntary contraction and 
relaxation of the muscles is prolonged, but a movement becomes more 
speedy after repetition. This can ^ well tested by asking the patient 
to grip the hand several times. There is no spasticity found on passive 
movement. The skeletal muscles are usually enlarged. The sensation 
is normal. The following distinctions exist between tliis condition and 
the myopathies : The deep reflexes are not affected ; there is no 
atrophy of muscles ; the electrical reaction is pecuhar, the faradic and 
galv’anic responses are first small and prolonged, but on repeated 
stimulation they become normal (myotonic reaction) ; there is a 
modified reaction of degeneration, as A.C.C. approximates to K.C.C. 
(normally K.C.C. > A.C.C, and in the reaction of degeneration 
A.C,C. > K.C,C.). 

Course and CompUcatfons. The disease has no effect on the duration 
of life. 

Trcalmcnl. Procaine amide hydrochloride (Proncstyl) should be 
given by mouth, 0*23 G. tab., 1 tab. q.i.d. up to 4 G. a day. 

Myotonia Atrophica 

{Dyslrophia Myolonica) 

Etiology. The cause is unknown. 

Pathology. There is atrophy of the majority of fibres in the affected 
muscles, willi some giant fibres. 

Clinical Findings. The patient is usually a male, aged between 20 
ond 05. There is often n family history of tlie disease and also of 
cataract, TJie onset is insidious, with pains in tJic arms or legs, 
weakness, loss of weight nnd n difficulty in relaxing Uie grip. 

On I'lxamination : There is wasting of the muscles of the face, the 
neck (stcmocleidomastoids), the forearms nnd the legs, and the testicles 
may be altopliicd. Tlic deep reflexes in connection with tlic affected 
muiclc groups arc diminished. There arc no sensory changes, no fibrillarj* 
contractions and no reaction of degeneration. Electrical stimulation 
c.Miscs a prolonged telaxalion after contraction. 

Course and Oomplicalions. Tlic course, if untreated, is slowly pro- 
gressive. Death usually occurs from inlercurrcnt disease. 

Treatment. Procaine amide hydrochloride may be given as in 
myotoni.i congenita. 

Ocular Myopathy 

Tliis was formerly docriltn! os progressive nuele.ar oplitlialmoplegio. 
Tljerr is bilateral plmjs and external ophthalmoplrgia. We.iknm may 
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spread to the lower facial muscles, af ‘o 
i^uscles. There is dysphagia in about halt the cases. 

Myasthenia Gravis 

Etiology. The cause is unknown. The disease appears to ba due to 
a chemicaf abnormality {dcfieieney of “uSe. 

defect of transmission of the impulse from the 
Acetvl-choline is the chemical substance which allows transmis 
fmX across the myo-nenral inactions in staated “ 

acetyl-choline itself has no beneficial effect in ‘hpdise^e lt .s ‘tough 
- • : and neostigmine (Prostigmin) inhibit the destruction o 


that eserinc ana neostigmn.c .-o-b 

acetyl-choline by an esterase. It bas been suggested that -t 
immune disease, the thymus producing an antibody against mu 

end-plate protein. , n » fnimd 

Pathology. " Lymphorrhages ” (small round cells) a 
between the muscle fibres. There are no primary changes m the 
system. The thymus is frequently enlarged containing many lymp 
germinal centres and a thymoma may be present. -_i.iv ns 

Clinical Findings. The disease affects women twice as frequently 
men, and usually begins in adults before middle age, but it 
with in young cluldren. The patient may complain of , 

keep his eyes open or of diplopia, which increases during 
day and disappears temporarily after a night's rest, in o 
cases varying fatigue is noticed in diiferent muscles 
difficulty in speech or swallowing, alteration in voice, or weakness o 
neck or limbs. Thus, if the arm is affected, the performance of a y 
movement involving its use will cause rapid fatigue,^ power eing 
regained temporarily after a short r^t. Aching in the limbs may 

be noticed. t ju the 

On Examination ; In a typical case certain muscles supplied by 
cranial nerves are affected, especially those of the eyelids an ^ 
external oculo-motor muscles, with resulting ptosis, strabismus an 
inability to close the eyes tightly. Monocular myasthenia gravis 
been described. The lips may also be involved so that the pa len 
cannot whistle or smile normally. If the palate is 
it rapidly fatigues when the patient is asked to^ say 
The voice may be nasal and nasal regurgitation of fliuds occurs 
swallowing. The tongue and jaw muscles may also be 
dysarthria and dropping of the jaw. In other cases there is wea 
of the neck so that the head is supported on the hands, or a ^ 
ability of the arms may be demonstrated, for when the patien o 
the arms extended they gradually droop to tlie sides. The 
are not usually wasted, the deep reflexes are variable ; the ] 
jerk may be abolished, but the knee-jerk is not lost. The e ec ri 
tests show the “ myasthenic reaction ** ; the response to fare . 
is rapidly exhausted, but is restored by rest. Galvanic 
does not fatigue the musdes and they will contract vo un 
when they do not respond to faradisation. Sensation is 
unaffected. The urine ; The creatine content is high, and creatimne 
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Differential Diagnosis. The characteristic expression of tlic 
patient with drooping eyelids and elevated head, and the Jatigu* 
ability of the muscles arc typical. Other causes of ptosis must be 
excluded, such as hysteria, tabes dorsalis and cerebral lesions. Organic 
bulbar paralysis and diphtheritic neuritis must be dilTercntiated in 
some eases. 

Course- and Complications. The course is progressive, but may be 
interrupted by remissions, especially during pregnancy. Involvement 
of tbc respiratory muscles may cause death. 

Treatment. Electrical treatment should not be given. If neostig- 
mine mcthylsulphnte 1 to 2-5 mg. and atropin. sulph. 1/100 gr. (0*0 mg.) 
arc injected subcutaneously the patient recovers power in the affected 
muscles in about 10 minutes, and the cfTects arc maintained for about 
8 to 0 hours. To produce comparable results by oral administration, 
15 mg. of neostigmine bromide arc equivalent to an injection of 1 mg. 
A severe case may require os many as twenty 15 mg. tablets of 
neostigmine bromide spaced out through the 2t hours. In each ease 
the maintenance dose must be worked out. To prevent abdominal pains, 
tnc. bclladon. 20 m. (1*2 ml.) should be taken as required. Pyridostig- 
mine bromide (Mestinon) is less liable to produce side effects, a CO mg. 
lab. being equivalent to 15 mg. neostigmine. Tliymectomy has been 
successful In many instances especially in young women with severe 
disease of short duration. Good results have also been obtained in some 
eases by radio-therapy, \Yhcn the llijinoma has been demonstrated by 
lateral tomography, followed by thjTnectoray, 

Familial Periodic Paral>'sls 
{Intamittent Myoplegia) 

Etiology. Tlie cause is unknown. Tlic disease tends to nm in 
families. It is a disorder of clcclrolylc metabolism, inherited as an 
niilosomal dominant character. 

Pathogenesis. It is Ihouglit that potassium enters the muscle cells 
diiring the attacks. It has been shown llmt an attack can be protlueed 
in a KUsccpUblc individual by tlic odminlstralion of dextrose, 200 G., by 
mouth. 'Hus results in the fall of the blood potassium, parol>*sts usually 
appearing wlicn the figure is below 10 to I2 mg. per 100 ml. (normal 17 
to 22 mg. per 100 ml.), 2*C to 8*1 roEq./I*. (normal 4-4 to 5 C mEq./I>.)* 

Clinical Findings, Tlic disease usually first shows itself in childhood 
or alKuit the age of puberty. Tiicrc arc recurring attacks of paralpis 
which may alTecl tlie arms, legs, trunk and neck. Usually the face, 
eyes, sphincters and diaphragm arc not involved. In some eases only 
tl>e lower limbi are aiTcctetl and the weakness may l/e greater in one 
half of the body than the other. Premonitorj’ sjTnploms are sometimes 
notet!, such as lassitude, tingling in a limb, hunger, thirst, palpitations 
or sweating. A heavy meal may pretHspo-se to an attack. Tlie onset 
usually occurs during sleep, the patient on svnking finds that he cannot 
move his limln. Tlic attack usually p.sssex off in a few hours or in a 
day or so. 
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On Emminaiion •' deep'reflie^ are toin- 

or partiaUy paralysed. ti„ns are diminished or absent, 

ished or abolished. T e e e blood potassium falls during an 

Sensation is usually noimal. The bm ^ P ^ 

attack to less than 8 ^ P condition and the 

DifferenUal Diagnosis. mttent runs a risk of being diag- 

transitory nature of the attacks, tt ■ The condition must 

nosed as suliering from hysteria or matag » ^^^bich may be 

also be diHerentiated from ?,ei„tephritis. This usually 

met svith in patients sullenng from eton py^^ 

first shows Itself in a later ng ^ P ^c attacks are of longer 
paralysis. In iypopotassaim^^ and muscular 

duration and usually more seve , y^P absence of 

weakness tend to persist “'.u as the urine concentration 

proteinuria tests of tubulm fun , usually show evidence of 

Lt and the ability to acidity '^“mS a'sa 

renal failure. Ilyperkalm pmodie P"™.'!'" ™ J; ,, associated with 
directly after exercise. Thyrctonc periodic parahjm is 
hypokalmmia. It occurs f P“'“''y ..veie and frequent 

PrognosU. The attacks tend to become less severe a 

after middle age. ..... .,„ij „ blob carbohydrate diet, 

Treatment. The patient uTually be reh 

which lowers the serum potassium. /A. /g to 12 G.) for 

by administering at the onset pot. chlond. 00 to 160 p. (6 t ) 

an adult, and 16 to 80 gr. {1 to 2 G.) for an infant ^solved 
(60 ml.) of water and taken m a small quantity of milk. 


The Stiff-Man Syndrome 

This disease was first described at the Mayo ^'sp^m. 

characterised by progressive, nuctuatmg, muscidiir "gi Y j^bling 
There ore also attacks of extremely painful muscular spas“' ^ut 

those of tetanus. The affected muselro appear “^"contracted, 

when the patient is awake the alleeted muscles “= Asher, 

between the attacks. Injections of morphine do not afford reli 
later, described a case in a woman. 


THE BONES 
Osteitis Deformans 
{PageV$ Disease) 

Definition. A chronic disease of bone, characterised by enlargcm 

of the skull, kyphosis and bowing of the^remities, , . always 

EUology, The cause is unknown. The disease is almost a 

ossociated with atheroma. ^ ..Uvirle is cencrally 

Pathology. The pelvis, spine, skull, tibia, f'cuuition 

first alleeted. The changes are those of subpenostrolj^ewtaJ^.__^ 

and deeper areas of rarefaction. There is muc y - ^jua and 
Regularity. The skull is tlnekencd with narrowiug of the foramina 
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sutures (sec Fig, 61), The bone fat is increased and its calcium 
diminished. The rate of blood flow through the bones may be very 
considerably increased. 

Clinical Findings. The patient is usually a male, aged 40 to GO, 
and the disease tends to run in families. The onset is insidious ; pains 
may be first noticed in the legs (shins), or enlargement of the head or 
bending of the bones may be the first symptom. Examination of a 
Developed Case : The patient presents a tj*pical appearance ; the 
calvaria is enlarged, and the face appears triangular with the base 
upward (see Fig. 62). The legs and arms arc bowed forwards and 
outwards. Kyphosis is marked, usually in the upper thoracic region, and 
the spine is very rigid. There is also thickening and enlargement of the 
pelvis, shoulder girdle, tibia; and femurs, and to a lesser degree of the 
bones in the arms. The patient’s height may be reduced by 4 to 6 inches 
(10 to 15 cm.), but the hands and feet arc usually unaflccted. In rare 
cases the changes arc limited to a single bone sucli ns the clavicle, the 
ischium, pubis, ilium or one vertebra. The disease is then said to be 
monostotic, and is discovered accidentally on X-ray examination. In 
these cases the alkaline scrum phosphatase may not be increased. In the 
majority of cases extensive arteriosclerosis is noted. The skin over the 
afTcclcd bones may be red and hot. Narrowing of the foramina in the 
skull may compress tlic cranial ncia'cs, and give rise to optic atropliy, 
oculo-motor paresis, deafness and perhaps facial palsy (sec Fig. 02). 
X-ray examination of the bones shows the enlargement and deformity, 
and areas of rarcficld spongy bone and of dense amorphous bone arc seen, 
giving a woolly appearance to the skull. Tlic blood: The scrum calcium 
and phosphonis arc nominl. The alkaline phospliatase is usually in- 
creased. T!ic scilimcntation rate of the red cells is likely to be normal. 
The urine calcium content is usually increased in llic early stages, later it 
may be normal or diminished. It has been shorni that if the nffccted bone 
is immobilised, hone destntclion continues without bone formation. 
There is then an excess of calcium in the blood and increased calcium 
excretion in the urine. If the kidneys fail to excrete the Ctilcium, death 
may occur from hypercalaTmin. ,\ similar cITcct may be produced by 
keeping the patient in bed. 

DlfTerentlal Diagnosis. There is usually no diflictilty in distinguish- 
ing Paget’s disease from acromcgoly, rickets and localised over- 
growth of bone due to other causes, such ns tmumn or syphilis. The 
X-ray findings nrc clmracteristic. Secondarj* carcinoma of bone may 
give rise to dirfieully, but Uic primary growth enn usually be found, 
nnd the X-roy nppcamnecs differ. The sedimentation rate of Uie red 
cells is increased in carcinoma. 

Course and Complications. The course is progressive? the p-atlcnl 
may live for 20 to CO years nflcr the onset, gmdunlly becoming more 
rripplr*!. and dying from tin ifitcrcurrent disease. Congestive heart 
failure nviy result from increased blood flow through the nffcctwl lionet, 
the cirrulalorj' ditturKanec being analogous to nn arteriovenous shunt. 
Fracture of the long lionrt, compression paraplegia, nr cvstetnareojna 
may occur. 
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vitamin D 10,000 units and vitamin C 1.000 umts calcium 

x-ray treatment may relieve the pain for 2 to 8 mont • . jj 

diet with plenty of fluid by mouth or intravenously should be p 
fepTtienUs eonflned to bed and the blood ealeium is exeessively high. 


Focal OstelUi Fibrosa 


(Osteitis Fibrosa Circumscripta) 

This is a condition resembling generalised osteitis 
but affecting only one or a few bones, inth a definite tenden y 

taneous arrest. The hone lesions are frequently unilateral. I 

chiefly in adolescents, and there may be spontaneous , 

blood calcium and plasma alkaline phosphatase are ''°™“ 
disease is not associated with a parathyroid tumour or with lyp rp 
thyroidism. 


Leontiasis Ossea 

A condition of hyperostosis of aU the bones of the 
the face bones. The cause is not known, but in some cases it may 
associated with chronic sinusitis. It occurs usually about the age 
puberty and is more common in women than in men. . 
complains of pressure effects, such as headache, neuralgia, ea > 
blindness and insomnia. Death may not occur for 80 to 40 years 
may be due to intcrcurrent diseases or to a convulsion. 


Osteoporosis 

Osteoporosis is an extremely common disease. The bone 
composed of nitrogenous substances. In osteoporosis there is a disor 
of protein metabolism resulting in a deficiency in the rate of 
bone matrix. This may be due to a reduction in activity of osteo as . 

Several varieties are described : 1. Disuse. Absence of moveme 
removes the stresses and strains which stimulate osteoblastic ac i^ ^ 
2. Porl-menopaural. Due to lack of oestrogens. 3. Senile. Due o a 
of androgens or cestrogens, or both. 4. Nutritional dejiaenctes ^ 
glandular disturbances. Insufficient protein intake may cause 
deficiency of nitrogenous supplies to the bones. Osteoporosis m^ a o 
due to lack of vitamin C, hyperthyroidism, diabetes mellitus, Cus 
disease, or to the administration of ACTII or of corticos ‘ 

5. Congenital. Fragilitas ossium is a disease of 

6. Idiopathic. Osteoporosis may follow a comparatively trivial v 

or a normal pregnancy. 7. Doctdised. Osteoporosis may occur in 
conditions as Sudeck’s atrophy of the bones of the hands. ausal 

From the clinical standpoint the senile and post-menop _ 
varieties are most important. They cause spinal fjjjg 

spine, the pelvis, and the neck of the femur are specially aliec 
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centre of the vertebra becomes bi-con%'ex, the “ cod-fish ” vertebra. 
The body of a vertebra may collapse, and fracture of the neck of the 
femur may occur. Tlic scrum calcium, phosphorus and alkaline 
phosplintase readings are normal. The patient loses height, sometimes 
as much as 4 or C inches (10 or 15 cm.), and a transverse crease forms 
across the upper abdomen. Transparent skin on the back of the hands 
occurs especially in women over the age of CO. 

Treatment. After the age of CO years regular yearly records should 
be kept of an individual’s height. In lids way spinal osteoporosis will 
be recognised in an early stage. The diet should be rich in protein and, 
when the disease is present, male and female sex hormones should be 
administered by mouth, mcthyltcslostcrone 10 mg. and dicncestrol 
I mg. daily. These should be given for 4 weeks, omitted for 2 weeks, 
and then repeated again for 4 weeks, and so on. A pint (600 ml.) of milk 
a day should be drunk, which contains 680 mg. of calcium. Overdosage 
with calcium or vitamin D is not required, and may be harmful. 

Osteomalacia 

Definition. A deficiency disease characterised by softening of bones 
witli a liability to fracture. 

Etiology. Osteomalacia may be due to several causes : 
1. Deficiency of calcium and ^dtamm B in the diet and absence of 
sunlight : The blood calcium is low and there is a negative calcium 
balance. It appears to be an adult variety of rickets. This is the cause 
in the majority of eases. 2. Deficient absorption of calcium and vitamin 
D in Idiopathic stcatorrhcca. 3. Increased excretion of c.alcium in the 
urine, as in the Fanconi sj’ndromc (see p. 689). 4. Following removal 
of a parathyroid tumour in generalised osteitis fibrosa. 5. Slilkman’s 
syndrome. Tliis is by some considered to be a variety of osteomalacia. 
6. Gastric resection. Osteomalacia is endemic in Nortlicm India, Japan 
and I^orihcm China. 31alcs arc occAshna})}’ afTcctcd. 

Pathology. The bones arc btilUc, owing to lack of calcium. Tlje 
bones especially nffccted arc Uiosc of tljc pelvis, spine, thorax and the 
long bones. 

Clinical Findings. Tlie patient is usually a woman between tlie 
ages of 20 and 30, who complains of weakness and aching in the back, 
cliest or legs. Deformity is usually produced, cspedally in the pelvis, 
which interferes with childbirth; there may also be kyphoscoliosis,chesl 
deformities, coxa vara and bending of the long bones. A spontaneous 
fracture of n long bone may occur. The X-rays show that the bones 
are rarefied. In severe cases llie bone markings disappear and the bones 
may not cast n more dense shadow tlian the surrounding tissues. The 
plasma phosphorus and, at limes, the scrum calcium figures are below 
normal. The clinical findings in tdiopalliic stcatorrhcca liave been 
d«cril)cd on p. Ci. 

*ViU*mon’s syndreme may or may not be a variety of osteomalacia. 
X*rny examination shows incomplete pseudofracturcs Involving the fiat 
and tubular bones. They often occur at the site of pressure of an artery, 
as where the circumflex scapular artery winds round the axillary border 
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often I waddling gait and complains of pain in ‘''= by°lI«'bony 

DifterenUal Diagnosis. Osteomnlncin is characterised hy . 

changrtn the pdvis. and is to be dilTcrcntiatcd from osteogenesis 
impeLcta, generalised osteitis fibrosa and 

Course and Complications. Tetany may “““"^“jrK'^aequote 
Prognosis. A complete cure can usually be effected with ad q 

‘"Traateient. The patient should be treated 
cod-liver oil, Haliverol or calciferol, sunlight and a diet ‘ 

and phosphorus, such as milk, eggs, fish and green '' J 
Milkman's syndrome, and in vitamin D resistant cases of ost 
calciferol should be inicctcd intramuscularly m doses of , 

8 times a week. Calcium lactate should be given by mouth m dose 
60 gr. (4 G.) t.i.d. 


Multiple Myelomatosis 
(KaAferV Diseage) 

This disease is characterised by the formation of 
in the bone marrow, an®mia, and Bence Jones protein m the • 
Spontaneous fractures may occur. The tumours are 
hsmopoietic cells. A variety localised to one bone is , u 

plasmocytoma. The patient complains of aches or pains m the p 
or chest, and there may be paraplegia. The blood shows ® 
erythroblastic ansemia, i.e., a hypochromic anemia with normo ■ 
The total number of leucocytes is not increased, but a few , 

and myeloblasts are present. The serum globulin is usually ’ 

and the sedimentation rate of the red cells is rapid. Amyloidosis oc 
in about 15% of cases. The differential diagnosis includes 
disease, Ewing’s sarcoma, secondary malignant deposits in . j 
syphilis of the bones. The X-ray appearances of the bones, the 
count, the presence of Bence Jones protein in the urine and the resu 
sternal puncture wluch shows plasma cells in the bone marrow, ^ 

establish the diagnosis. The prognosis is hopeless, but X-ray ^ 

to the bones may relieve the puns. Urethane has been recommen 
relievingpain and improvingthe general condition. Itmaybepresc 

as Urethane 15 gr. (1 G.), syrup, aurant. 20 m. (1'2 ml.), aq. c o • 
ad 1 fl. oz. (80 ml.). The usual dose is 4 to C G. daily for 3 wee *s, 
then 2 G. for a week or so. It is discontinued if there is 
An aromatic nitrogen mustard, Alkcran or Jlelphalan,^ may relies e p 
and increase mobility in doses of 1 mg./kg. body weight (2 mg. 

It is a bone marrow depressant, and may be given for 7 days a ® 
of 4 to 8 weeks. Prednisone, 40 mg. a day, in divided doses for 
days, may relieve the pain. 
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Diffuse Osteosclerosis 

[AlberaSchonherg Disease. Marble-bone Disease) 

The bones become unduly rigid owing to thickening with loss of 
the marrow cavity. The ossification probably starts before birth and 
fractures are not uncommon. X-ray examination shows a homogeneous 
density of bone, due to deposition of calcium in the medulla. The 
marble bone is soft and can be cut with a knife. The upper and .lower 
edges of the vertebral bodies may be affected giving a characteristic 
appearance (sec Fig. 03). The liver and spleen are enlarged. The 
blood may show a Icuco-erythroblastic anwmia. 

Osteogenesis Imperfecta 
{Fragilitas Ossxum) 

A congenital disease characterised by extreme brittleness of the 
bones, multiple fractures occurring before or after birth. It is sometimes 
associated with otosclerosis and blue sclcrolics. There arc often pro* 
tubcrnnccs on the skull and the limbs are short. The cause is unknown. 
The scrum calcium, plasma phosphate and calcium excretion are usually 
normal. 

Osteopsathyrosis 
{LohsleinU Disease) 

This closely resembles osteogenesis imperfecta, but the fragility of 
the bones is not noticed until childhood or later. It often runs in 
families. 

Achondroplasia 

A congenital disease, characterised by orrested development of the 
bones of the extremities, with consequent dwarfism. Tlie head is large, 
the bridge of the nose depressed, and the hands are small with fingers o! 
equal length. Lordosis is present with contraction of the pelvis. The 
skin over the body is thick, the voluntor>’ muscles are powerful and 
the mentality is normal. Iffales and females are equally affected. 

Ox>*cephaly 
tCranio/iieiaJ Simostt) 

This rare congenital disease b characterised by deformity of the skull, 
the vertex being pointed and forehead sloping, together with the 
occurrence of exophtimimos and optic atrophy. It is considered to be 
due to premature union of Ujc sagittal and coronal sutures. “ Digital 
impressions *’ formed by bony trabecula; are seen post*morfcm on the 
inner aspect of the vault of the skull, which during life give a beaten 
silver appearance on X*ray examination. The patient compUins of 
headaches, failing vision and possibly loss of smell. I>ccomprcj«jon, or 
King's mosaic operation. In which the vault of tlic skull is separated 
into small squares, may ly? required to relieve the pressure. 
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Hypertrophic OsteoarUiropathy 

chronic diseases of the lungs ^ P '^nni turnouts and congenital 
bronehieetasie and empyema, ^th Cnd. It ma, 

disease of the heart. ^pyLa. Unilateral 

develop in a few weeks in such conditions as an empyema. 

dubbing may occur. the drum stick, with 

Pathology. ClimcaUy there are two y“f ‘ and 

bulbous extremities to the fingem, associated wi auryed from 

the parrot-biU or puffin-beak variety, m which he nmls me eurtC 
base to tip. This is met with in tuberculosis. In the ea y 
the first sign is congestion of the linger ®“theTandf Ind feet and 
more advanced cases there is OTlargement ... j hydrarthrosis 

swelling of the wrists and ankles; and an ^ chiefly in 

may occur in other joints such ns the toee. ^aen. 

the soft tissues, and by X-rays subperiosteal thickening m y 


THE JOINTS 


Osteoarthritis 

{Hypertrophic Arthritis. Degenerative Arthritis) 

Definition. Degenerative joint lesions of doubtful etiology. 
EUology. Trauma and strain are exciting factors in some 
Predisposing causes: 1. Age; Usually over : uncertain, 

dominate. 8. Jletabolic errors : The nature of these is 


4. Obesity. terminal 

Pathology. The joints most commonly affected are ine , 
interphalangeal joints where Heberden’s nodes occur, ^ ,r«rtebr«, 

vertebr®, the knees, the sacro-iliac joints, the lower ajigjje, 

the hips and shoulders. There is degeneration of the articular _ 


with hypertrophy of the surrounding cartilage and bone, n 
articular surfaces are approximated. The synovia are us 


that the 


amcuiar buriaccs me — — - •nintS. TUC 

affected. Separated osteophytes may be loose m the j j- nearly 
joint capsule is fibrosed. Ostcoarthritic changes are presen^ gxnall 
everyone after the age of 50, but symptoms only occur in 
percentage of individuals. ^ ... -tiffncss 

Clinical Findings. The onset is usuaUy insidious, .^tional 

and later pain in the affected joints. Th^ is hip is 

disturbance except in the rare acute type of disease, v /femoral 

affected the pain may be referred to the front or back of h 


or sciatic neuralgia) or to the knee. ^ -ffected joint 

On Examination : The general nutrition is g^. ^ he felt, 

shows some bony thickemng, and Upping of the bony edg 
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Creaking is often audible and palpable on movement, and the range of 
movement is limited. Some muscular wasting may occur above or 
below the joint, and in cases in which the hip joint is affected the patient 
may walk on his toes with tilting of the pelvis and scoliosis. Most 
patients develop a flexion, adduction and external hip rotation deformity, 
due to contraction of the iliopsoas and other muscles. In sotj^ instances 
the disease has an acute onset closely resembling that of ncu^Ueumatic 
fever. The sedimentation rale of the red cells is rarely Tnercased. 
The is below normal in about 30% of eases. J^Uiographic 

examination reveals cyst-like structures in the bones ^oti the joint 
surface, which result in erosion of the joint cartilage, with secondarj’ 
ostcophytic outgrowths. 

Course and Complications. Several joints may be affected, and one 
or more of them may be completely immobilised. The smaller joints of 
the fingers may be involved, especially in midd!e*aged women, with 
development of Ueberden’s nodes at the proximal ends of the distal 
phalanges. At the climacteric, osteoarthritis may occur in the knees, 
associated with obesity. 

Differential Diagnosis. This is as for rheumatoid nrlla-itis. Limita- 
tion of externa! rotation and abduction of the hip joint distinguishes a 
case of osteoarthritis of the hip from sciatica. Acute osteoarthritis can 
ustmlly be distinguished from acute rheumatic Sever by the failure of 
response to salicylates. 

Prognosis. Tins is unfavourable as regards recover)', but the 
disease seldom progresses to a stage of complete crippledom. 

Treatment. Mnss.agc and radiant heat increase the vascularity of 
the structures around the joint and may help to relieve pain. The joint 
should be rested as mucli os possible, tlic patient Ijing down if the 
knees or liips arc affected for at least an hour daily. No strain should 
be put on the affected joints, but they should be put through their full 
range of movement two or three times o day. Exercises ryhich protiucc 
discomfort lasting for more than 2 hours arc excessive. If the patient 
is obese, and the knees and hips arc involved, dietetic restrictions 
should be imposed, ThjToidcum 4 to 1 gr, (80 to CO mg.) t.d.s. is of value 
in cases associated with obesity or the climacteric. Gold salts arc of no 
value. Physical treatment such as deep X-rays, diathermy and paraflln 
wax halhs, may nfTord some relief from pain. It is doubtful whcllicr 
inlm-articular injections of hydrocortisone acetate, 25 rag., arc of value. 
Indomcllmcin (Indocid) is preferred by some p.'ilicnts to a placclx), but 
it may have many side cfTccls. In some eases phenylbutazone (nuta- 
rolidin) (sec p. 058) diminishes lltc pain. In addition, if only one joint 
such ns the lu'p is involvwl, operative measures may 1>c considcrcti, stieh 
as moving the joint under an an.'csthclic, osteotomy of the femur to 
correct deformity, <livision of eonlraclcil muscles, removal of foreign 
IxHhos from the joints, excision of the bony outgrowths srhicJi arc 
preventing movement (chcilcctomy), vilallium c\jp arthroplasty and 
artliroilcsis. Surgic.vl appliances such ns Tliomas* walking caliper, svjll 
take the ssTJght of the Ixxly from the pelvis off the hip. 

ti 

\ 
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Ostcoarthritlc Spondylitis 
{llypertTophie SpmiylitU) 

Pathology. Degenerative changes occur in the spme, simiiar to 
those described under osteoarthritis. 

Clinical Findings. Aithough osteoarthntic changes arc present in 
the spine in the majority of people over the age of 50, 
rise to symptoms. The chief symptoms are root pains, some ripdity of 
the spinrand muscular atrophy. %Vhen the cervical spine is involved 
there may be pain in the shoulders, neelc and arms with limited spmai 
movement and Homer’s syndrome (sec page 140). 

Treatment. This includes rest to the spine, heat, massage and in 
some cases a spinal support. 


Ankylosing SponiJylitls 

{Atrophic Spondylitis. Von Bechterews' DiscMC. Stntmpcll-Mnne 
Disease. Spondylose Rhizom^iqtie) 

Definition, A rheumatoid type of arthritis affecting the spine. 
Etiology. This is uncertain, but it is usually considered to ^ 
same as for rheumatoid arthritis. A pelvic infection has been postulated. 
Predisposing causes: 1. Age: 20 to 80 years. 2. Sex: Males predommate. 
8. It tends to run in families, » • • » 

Pathology. There is synovitis of the posterior intervertebral joint^ 
with osteoporosis of the vertebral bodies. The sacro*iliac and 
costovertebral joints are often affected. Calcification occurs in the 
ligaments of the spine, and in the lateral borders of the intervertebral 
discs. The spine thus becomes rigid, the bamboo spine (see Fig. 64). 

riinicfll Findings. The onset b usually insidious with pain and 
stiffness in the back, especially on waking in the morning. Root pams 
may occur in the arms or legs, or girdle pains around the chest or abdo- 
men. In a few cases there is an acute onset with fever. 

On Examination : There is rigidity of the back (poker back), the spine 
may be curved with kyphosis in the upper thoracic region. In the 
stages there is considerable spasm of the erector spinie muscles. Flacci 
paresis of the legs may occur from root pressure, with parjesthesia, or 
compression of the spinal medulla (cord) may give rise to spastic para- 
lyses. There may be acute pain on percussion over the lateral spinous 
processes. Later the patient may be unable to stand upright, to turn 
without moving the whole body, or to take a deep breath. There are no 
rheumatic nodules. The sedimentation rate of the red cells is increiwe . 
X-ray examination shows decalcification of the bodies of the '^®riebra, 
the joint spaces are not usually narrowed until late in the disease. A 
spinal ligaments are calcified. „ 

Differential Diagnosis. The diagnosis is established by the X-my 
examination of the spine. Changes are first seen in the sac^i la® 
joints. If there are no bony changes the stiffness b usually due ^ 
fibrositis, of which chronic gonorrhoea may be the cause. A spina 
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tumour or syphilitic meningitis may cause similar symptoms, but there 
arc no bony changes. The pain may suggest gall-bladder or renal 
disease, scoliosis, pleurisy, Pott’s disease or sacro-iliac strain. 

Course and CompIicaUons. The course is usually slowly progressive. 
Respiratory complications, such as bronchitis, render the outlooh more 
unfavourable. Pulmonary tuberculosis occurs in about 25% of cases. 
The hips, shoulders, temporomandibular, sternoclavicular and 
manubriostcmal joints may all be affected. Extraskelctal lesions may 
cause iritis and carditis. 

Treatment. The general treatment resembles that advised for 
rheumatoid arthritis. A spinal brace should be worn to relieve the strain 
on the back. Phenylbutazone (Butazolidin) 100 mg. tab. t.i.d. in 
courses of 2 to 8 weeks, repeated after 2 weeks intcrN'al, often relieves 
pain. Breathing exercises arc of value. X-ray treatment is dangerous 
and sho\ild not be used, as it may cause aplastic onicmia or transverse 
myelitis. 

Spedfle Infective or Toxic Arthritis 

The inflammatton of joints Is hem due to infection with known 
organisms, or occurs as a complication of infective diseases. This group 
includes pneumococcal, tub^ulous, gonococcal, staphylococcal and 
streptococcal artlmtls, acute rheumatic fever and arthritis associated 
with syphilis, dysentery (bacillary), brucellosis, dengue, typhoid fever, 
cerebrospinal fever, scarlet fever, measles and mumps. 

Other varieties of arthritis arc ns follows : Metabolic, as in gout, 
IIoimoiThagic, as In purpura and hrcmoplillia. Nerv'ous, ns in Charcot’s 
joints, or in syringomyelia. Anaphylactic, as In scrum disease. 
Associated with deficiency diseases, such os rickets or scurvy. Psoriatic 
nrlliritis, Tliis may be rheumatoid arthritis complicatctl by psoriasis. 
It is said lliat the terminal intcrphalangcal joints arc especially liable 
to be affected. This is not olways «>. Traumatic and intcrmillcnl 
hydrartlirosis. Here periodical swelling occurs in joints, especially tlie 
knees and wrists. There is considerable weakness, but little pain. Tlic 
swelling usually subsides in 2 to 0 weeks. It is possibly allied to angio- 
neurotic ccdcn\a. 

Treatment consists in rest and firm bandages, together with drugs 
appropriate for tlie causative condition. 

Reiter’s Disease 

This sjTidrome consists of polyarthritis, non-specific urethritis and 
conjunctivitis. There may be fcs'cr and diarrhoea, with blood in Uie 
stools at the onset. By some it Is thought to be due to bactllarj' dj'sen* 
lcr>*. Tlie urclhritis mny be improved by the administration of tetra- 
cycline (Achromycin), 250 mg., every C liours for 5 daj-s. 

Subscromb! BurslUs 

{Sitbd/Uoid Durtilis) 

Definition. Innammalion of the subacromial bursa which lies be- 
tween Ujc capstdfi of the ihoulder joint and the deltoid muscle. 
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Etiology. Various causes are assigned. 1. Trauma. 

aupLpintL or infraspinatus 

duction of the arm. Injury . , . , . This is liable to occur when, 

tion, as at the root of a tooth. Often no ^ 

Pathology. The subacromial bursa is inflamed, i ^ 

.unr^te with the shoulder joint. Cal«"™Xs"musd teals' 
the bursa or in the supraspmatus or infraspinatus muse 
nuid may form in the bursa. The long tendon of the biceps may becom 
adherent in the intertubercular groove of the humeras. 

Clinical Findings. The onset may be sudden with acute pam 
region of the deltoid muscle, made worse on '‘'>'^“'=‘’"5 
pL may extend down the arm to the elbow or even to the forea™. 
The pain is worse at night, it may encircle the arm at the level 
axillary (circumflex humeral) nerve, like a fiery wire, preventin„ P- 
Some relief may be obtained by lying flat on the floor. ,, 

On Examination: If an attempt is made to abduct 
moving it about 20” from the side there is excruciating pain at the m 
tion of the deltoid into the humerus. All the movements of the should 
are limited and the patient, if a male, cannot put h'® 1 

trousers’ pocket. The patient has difficulty in placing the hand on tn 
affeeted side behind his back, and he cannot raise the hand and loreanu 
to a horizontal position behind his back. , 

Differential Diagnosis. The typical limitation of movement, 
hand-back test are diaracteristic. X-ray examinatiori of the sbouiQ ^ 
joint will exclude fracture or disease of the shoulder joint} and may 
veal calcification in the tendons or bursal waU, as mentioned above. 

Course and Complications. The condition may last for weeks 
months unless properly treated. The chronic variety is known 

“ frozen shoulder . . it i r« no 

Prognosis. With correct treatment the condition usually cle r 
completely. „ 

Treatment. Any attempts at active movement cause extreme ag 
and lead to the formation of adhesions. Dry heat, electrical trea . 
and massage are equally had. The alTected shoulder should be imm 
lised by strapping the upper arm to the chest wall, and 
forearm in a sling. This usually quickly relieves the pain. The s mpp 

should be removed after a week. The fear of allowing adhesions ° . 

by immobilisation is groundless. If there is fluid in the hurea imnic 

relief from pain may sometimes be obtained by aspirating a 
tliTOUgh the deltoid muscle. Aspirin in large doses or phenyl « 
(Butazolidin) in small doses (see p. G53) are useful in cases m 
pain is not relieved by immobiUsation. Alternatively, a short cou . 
deep X-ray treatment may prove efficacious, or hydrocortisone mjec 
25 mg., at weekly inteT^'als. 



the collagen diseases 

cortisone, have been proposed as — s 

^Sirren:?= — SonainreSebrnent^. — 

'“aS-steroids n.ay exert a deieUrious " “s^™ 

fX^trLmro^SUliS infections with or 

amides and antibiotics. Amongst these conditions may b 

eeUosis, typhoid fever, toxic pnenmoeoeeal ,„„ged 

very toxic pulmonary tuberculosis, virus hepatitis \7itn p o 

obSmctive jaundice, severe infectious mononucleosis, mump 

and neural leprosy. 


Rheumatic Fever 
(Acute Rheumaiism) 

Definition. An acute disease characterised by fever, joint pains 

and a liability to carditis. . « . u fis^ throat. 

EUology. Rheumatic fever is due to infection through the thm , 
and possibly through the intestine, with any group A hamoi^ 
streptococci, the organisms passing by the blood stream ^ . 

election, the heart, the joints, subcutaneous tissues and «, * 

Some authorities believe that streptococci lodged in sites such W 
tonsils, produce a chronic allege state, which on stirnulation ^ ^ 

in acute rheumatism. Predwyoring causes : 1. FamUial J 

The disease runs in families, and the case incidence points to con 
infection. 2. Age and sex: Children and young adults g 

affected, females preponderating somewhat in childhood, and ma 
later. 3. Social factors : Overcrowding, poor food (possibly lacking i ^ 
vitamin C) and damp houses are of importance. 4. Climate j 

Rheumatic fever prevails chiefly in temperate climates, iri 
especially in the autumn and spring, and epidemic years occur. S 
tend to show that the incidence of rheumatism in children coirespo 
closely with that of rainfall. 5. Previous attacks : These predispose 
subsequent ones. A history of tonsillitis, 1 to 8 weeks previous > , 
found in 50% of the cases. There has been a steady dechne m 
incidence during the last 40 years, due to improvements m so 
conditions and the use of antibacterial agents. 6. It may be an ati^ 
immune disease, but there is little evidence to substantiate this ^ 

Pathology. It is not definitely known if the causative ^ 

circulate in the blood and settle in the joints and heart, or wlic c _ 
lesions arc due to a toxaimia, the organisms present from time ° . 

in the blood and tissues being secondary infective agents. ^°^^**r°,,hofT’s 
The heart. Pericarditis, dry or with effusion, may be present. As 
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sub-miliary nodules ma}' be found microscopically in the myocardium. 
TJiey arc spindle-shaped and contain connective tissue cells and 
fibroblasts. Small sessile vegetations may be seen on the valves, such 
as the mitral or aortic valve. Subcutaneous nodules felt before deatlx 
may not be found at autopsy ; these arc due to an inflammatory 
exudate, but in some cases they are fibrosed and then persist after 
death. Streptococci have been grown from the pericardium, from the 
affected heart valves and from subcutaneous modules. 

Clinical Findings. The patient is usually a child or young adult. TIic 
first attack is said to occur under the age of 25 years in 90% of eases. 
In children the onset is often insidious. Many children suffer from 
subacute rheumatism, the cliicf symptom of which is so-called growing 
pains, w’lu'ch come and go and arc felt in the limbs or back. They may 
also complain of attacks of abdominal pains. If the patient is an 
adult, he may have noticed an attack of acute pharjmgitis 4 or 5 weeks 
previously, with malaise and fleeting limb pains. He is then suddenly 
seized with acute pain in one or more joints or in the pr^ccordium. A 
liislory of similar prenous attacks may be given. 

On Eiamination : The patient is usualiy pale and not infrequently 
has auburn hair. Sweating is a characteristic feature ; a sudaminal rash 
may be seen and the sweat has a rather sour smell. The tonsils are 
often unhealthy! enlarged, pitted or fibrosed. Usually the larger joints 
arc affected, such as the anldes, knees, clboxvs and shoulders. Tlicy may 
appear normal or be definitely swollen. Tins su-cIUng is due either to 
periarticular cedema or to fluid In the joints. Fluid removed from a 
distended joint is usually sterile. Tlxc skin over the joint is either normal 
in colour or a little red and hot, and there is tenderness on palpation, any 
attempt to move tijc joint causing veiy severe pain. The changes may 
spread rapidly from joint to joint, one improving as another is invoh*ed. 
In children only one joint may be affected. Tins is painful and usually 
sw'olJm Tlic tcmpcrati 2 rch umaiiym’cr 200’’ K (37'3^C.}, ,^m} j?S€SJLt 
fresh joints arc affected. Afebrile periods may occur, during wluch the 
pulse remains frequent, Tljc heart: lUicumnlic carditis is present in 
nlmost cvciy severe ease of rheumatic fever, although clinical evidence of 
tliis may Ik; lacking in some instances. If there is no cardiac enlargement 
and no murmur is heard there is no clinical evidence of canlinc involve- 
ment. Tlic rate of the heart, the position of the apex and the presence or 
absence of tmmnun should be recordctl daily, together with tlic character 
of the heart sounds. Special attention is paid to the tone of the first 
sound at the apex and whether or not the second sound Is reduplicated 
there. Tl>c cleclroeardiogTnm may show evidence of heart Idock, 
mj*ocarxHlis, or pericarditis. 
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The urine i. dimimshed, high coloured. 

Xmmatory disease, and it varies rvith the aetmty ot ‘he <1^. ^he 
a“ptclVsin titre is increased and rises dunng the course ot the d.s 

ease, the normal value being about 100 umtSs j:»f;nmiished 

Differential Diagnosis. Acute rheumatism must be disti ^ 
from "ther forms of acute infective artluitis such as “f t., 

and acute rheumatoid arthritis, and from gout, the respon 
salicylates in acute rheumatism is a Eoud therapeutic tet. 

In children acute rheumatism may be diagnosed ^ 

the illness is due to osteomyeUtis ; in the latter the pam and ten toe^ 
are near to, rather than in, a joint and they are locahsed to one sp . 
Scurvy and poliomyelitis, owing to the pain or immohihty of the li . 
may also lead to confusion, it the patient is not eicamined thoroug y. 
In some cases abdominal pain and vomiting are mistaken for 
appendicitis, and an unnecessary operation performed. 

Course and Complications. The course is usually rapidly modinw 
by the administration of salicylates, the temperature falling to normm 
in a \reek or 10 days. There is a tendency for the pams to pass fro 
joint to joint and for symmetrical joints to be affected. Relapse may 
also occur with a rise of temperature and recurrence of pam m «« 
joints previously affected. The heart is the danger spot in^ ac 
rheumatism j the apex beat may pass outwards a little owng 
dilatation, a soft apical systolic murmur being heard, due to . 

of the mitral valve. This probably indicates some * 

Rheumatic carditis may be definitely diagnosed if there is car 
enlargement, a systolic murmur at or near to the apex, an accen 
pulmonary second sound and an accentuated first sound a 
apex. The apical murmur is pan-systolic and conducted to t le ax » 
usually blowing and high-pitched, but it may be soft. There may a 
be a mid-diastolic murmur near the apex. An aortic diastolic 
also indicates carditis. Pericarditis or pericardial effusion may de\ e p. 
Other complications include chorea, and hyperpyre:da 1®®^. 
rheumatism), the temperature rising to over 107° F. (41*6° C.). ^ ^ 

matic pneumonitis and pleurisy are rare complications.^ The 
sequelm are cardiac lesions, such os clironic endocarditis, usually ® 
mitral valve, leading to stenosis, especially in females, 
of the aortic valve such as regurgitation especially in males. 
adhesions may result from pericarditis. Subsequent attacks o r 
matic fever are not uncommon. No permanent joint damage resu . 

Prognosis. The disease is rarely immediately fatal, but dea i 
occur from congestive failure. Cliorca is an unfavourable comp ica 
The ultimate prognosis depends ujwn the presence and seven y o 

cardiac lesions. • 115 ,:- eiiould be 

Treatment. Prophylactic. Acute streptococcal tonsillitis 
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treated ^nth penicillin. Unhealthy tonsils sho\ild be removed and the 
teeth well cared for ; damp clothes should be changed as soon as 
possible. 

Curative, The patient should be put to bed between blankets or 
woollen sheets, and kept lying down with only one pillow. He must 
remain thus in bed until the temperature has been normal for 8 weeks 
after the salicylates have been discontinued, providing there is no 
cardiac affection. The sleeping pulse rate and the sedimentation rate 
of the red cells must also be normal. After this additional pillows may 
be given, and the patient gradually got up, providing the pulse rate is not 
accelerated or the temperature raised. If the heart is involved he should 
be kept in bed for a minimum of 8 months. Benzathine penicillin, 
000,000 to 900,000 units, sliould be injected intramuscularly for 10 days, 
or oral penicillin may be given, 200,000 units tab., 4 q.i.d. a.c. for 10 days. 
If the patient is sensitive to penicillin erythromycin 250 mg. tab,, one 
q.i.d. should be given for 10 days. This should be followed by sulpha- 
diazinc, 0*5 G. tab. b.i.d, p.c. for five years to prevent recurrence of the 
disease. Sod. salicyl. 15 gr. (1 G.), sod. bicarb. 80 gr. (2 G.), syr. aurant. 
80 m. (2 ml.), aq. ad i fi. oz. (15 ml.) should be given every 8 hours for 
4 doses and then every 4 hours. When the cJTcct of tlic drug is produced, 
as sho^\m by relief of pains and fall in temperature, the dosage is reduced 
to sbc*hour intcni'als and then to 3 times a day. The average dose 
required is 1 gr./l lb, body weight (132 mg./kg.) cverj' 24 hours, and tlie 
blood salicylate concentration should be kept at about 80 mg. per 100 
ml. Alternatively soluble aspirin CO gr. (4 G.) in 24 hours in divided 
doses, can be given for a child of 10 years, and larger doses for an adult. 
It is easy to raise the plasma salicylate content to the effective 
but it Is difTicult to maintain it there, os it tends to fall although the same 
dosage is given. The dose must often be incre.TScd to prevent relapse. 
It is possible that salicylates may precipitate canllac failure. If toxic 
sjTOploms occur, such as marked buzzing in the c.ars, nausea, vomiting 
or hicmaturia, or if the pulse falls below CO, it should be further reduced or 
discontinued, and prednisone prescribed either alone or with n small 
dose of salicylate. Tlic initial dose of prednisone is 15 mg. q.I.d., re- 
duced when a satisfactory response is obtained to 10 mg. q.i.d., and tlicn 
gradually tapered off after about 0 weeks. Prednisone should also be 
given in severe cases, especially' when carditis is present. Some children 
prefer aspirin to sod, salicydatc. 

Sul«equcntly a child must not indulge in competitive sports. If 
dental extraction or tonsillectomy' is required, 800,000 units each of 
penicillin G. and procaine penicillin should be injected 1 hour before the 
ojwmlion, foltowcti by 300,000 units procaine pcnicilHn 12 hours Liter. 


Rheumatoid Arthritis 
(.flr^^iV .rlrtAntir) 

Definition, Inllamtnatory and degenerative joint elianges of 
doubtful etiology'. 
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Etiology. In some 
bmncWpLtL£gcnito-u^ 
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Mctdes’. Selye produced -rtMtis " adra^;'"^^^^ 
injections ot dcsoxycorticorterone. Hench dre tM t 
remissions rvhich occur dunug pregnnncy “I excreted 
some disturbance of steroid metabolism. P p ^ patient 

mainly as pregnanediol. IVlicn progesterone is p nTnnimt of 

sufTcring from rheumatoid arthritis, an abnormally higi 

id artliritis is considered to be cue of to 

collagen diseases but autoimmunity may be concerned . ^ic 

and from time to time organisms have been found m jomt H . 
small joints of the hands arc especially involved. _ Tlmre 
articular swelling, and in the early stages excess of fluid in the ] 
hyperiemia, lymphocytic infiltmtion of the joint tissues, _ , 

oTCrgrojrth of the synovial membrane -with villous projections. W 
cification of bone may be followed by destruction of c?/'J“gc- 
dislocation with bony ankylosis may ensue. A rapid atrophy o 
small muscles of the hands, and of the larger muscles, o'c" ^ t 
extensors ot the knee and wrist may occur when the a. 

wrists are aifected. Fibrositic changes are “'“.cotton in the n«b 
bouring muscles. Subcutaneous nodules occur in about 1 /> .-q. 

These consist of an area of central necrosis surrounded by.lajse . 

nuclear cells and an envelope of fibrous tissue. Vasculitis is ^ 

found, periarteritis or intimal thideening, and sometimes the veins 

affected. . „ern1 

Clinical Findings, It should be realised that the disease is a ge 
one with local joint manifestations. There is usually ® ^ ^ 

period of fatigue, often accompanied by loss of weight. The pa i 
then notices pain and stiffness, especially on waking in the moro _ t 
around a metacarpophalangeal or interpbalangeal jmnt. ^ 
followed by increased pain and swelling of the affected jomt or ^i 
The hands and feet are often cold. Later, the wnsts, elbows, ’ 
ankles, cervical spine, shoulders, temporomandibulM or other J 
are affected. A periodicity of a few weeks is noticed in some _ 
between the appearances of fresh lesions. During the earty bbine 
exacerbations may occur from time to time, characterised by a t ^ jg 

pain disturbing sleep. The pain begins suddenly and the patien 
a small red thickening in the skin at the site of the pain, ^ 

an interpbalangeal joint. The patient is very much disable 
wrists and hands are affected and cannot exert any power m * 

pulling or gripping, partly owing to pain but chiefly 
weakness. When disease is widespread the nights are usu J ^ 2 
than the days. The patient often camot sleep for mm ton 
hours at a time and is then awakened by the pain, fireque y 
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shoulders or knees. Movement to a more comfortable position produces 
pain in many joints. The patient cannot lie on cither shoulder if it 
is inv'olvcd, and sleeps best semi-propped up. On waking in the 
morning there is much generalised musde stiffness which takes some 
time to wear off. 

On Examination : In the early stages a spindle-shaped deformity 
is seen, usually of the proximal interphalangcal joints, with swelling 
over the knuckles. Small fibrous nodules may be felt subcutaneously 
on the palmar or lateral aspects of the phalanges. Subcutaneous 
nodules may also be felt especially on the dorsum of the forearm. Later, 
if adequate precautions have not been taken, much deformity may 
develop in the hands, with ulnar deviation at the wrist and meta- 
carpophalangeal joints, and, in advanced coses, inability to move or 
use the fingers or thumbs. The tissues around the wrists or other 
large joints, such as the ankles and elbows, may be thickened and pit on 
pressure, with limitation of movement. There is usually marked wasting 
of adjacent muscles, as described above. Tlie skin of the fingers becomes 
thin, smooth and glossy. The joint lesions may be complicated by 
tenosynovitis and bursitis, especially around the shoulders, elbows, 
wists, knees and ankles. Fixation of the elbows and marked deformity 
of tlic hands may prevent the patient from feeding or attending to 
himself, or lesser degrees of crippling may exist. The blood pressure is 
low. The supratrocldcar and other lymph nodes arc frequently enlarged, 
the spleen may be palpable, and there is irregular fever during the acute 
stages. In some cases signs of pericarditis arc found, in others X-raj’s 
may sliow diffuse lesions resembling pneumonitis, or nodular lesions, or 
there may be a pleural effusion. The sedimentation rate of the reil cells 
is increased witli tlic activity of the disease. There is usually no 
Icucocytosis, but secondary ontemia ts common. The Waaler-Rose test 
is a serologic.al test for rheumatoid artliritis. It depends on the presence 
of an antibody to ttan-spcciflcgroapsar y-globulm. Thesenrm of patients 
with rheumatoid arthritis potentiates the ogglulinalion of sheep cry thro- 
C3’tcs sensitised with rabbit amboceptor. Tiic lest is said to be positive 
in over 00% of cases of rheumatoid arthritis, but false positives may occur 
in syphilis, disscminatctl lupus erythematosus and cirrhosis hepatis. 
The Ij\tcx test is another indication of the rhaimatoid factor. The 
patient’s scrum agqlulinales particulate carriers sucli ns latex coated with 
denatured human gamma-globuHn. X-ray examination usually sliows 
dccalcifiealion of Uic carpal, metacarpal and phalangeal bones, cartilage 
may be crodctl on the interphalangcal joints, or gcncralis«l decalcifien- 
lion may Iw present. Mental depression and irritalnlily arc often 
niarkcd. 

Course and Complications. Tlic course of Uie disease b frequently 
intcmipte<I by febrile exacerbations. Early and adequate treatment 
may effect arrest and considerable improvement, but in some cases, 
despite treatment, the course U pw^pes s lve and the patient becomes 
completely helpless, lUjcsimatoid ar^ritb b nssocbtwl with psotiasb 
in nlwut J% of cases and occasionally witli SjOgrm’f disease (see also 
p. 15). Ostco-sTlhrilic changes may be fupcrimposeil on rheamatojJ 
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Sr "lu or the f«t and ankles the -edema Hu.d has a 
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response of the former to pcmcjllin d nff«pir«! of acute arthritis 

tism is a condition in which there arc «=curre suddenlv There is 

and periartliritis. The attacks appear and disappear sudden y 

“"“progn°odZ%’ith adequate and early treatment 
patients may be “ eared ” and a further f 

of patients remain stationary or get morse despite all fm^a of It ' 

Treatment. The patient mho eomes for treatment in the y. 
acute stage of the disease must be prepared for a '“”S , ^^he 
most important part of the treatment is rest local and 
acutely affected joints should be placed m light ^P''"*!' ,, si„ns 
not be removed for 2 to 8 meeks. There is far f “"5" „™cd 
forming in the joint if it is completely rested, than if the splint ■* “ 

daily lid the joint moved. Subsequently for some 
can be mom at night. tVhile the patient is m bed no P"' o^ff 

placed beliind the knees, the mciglit of the bcdclotlics .lecping. 

the feet by a cradle, and only tmo pilloms should be used for sleep g 
During the day the unaffected joints should be put 
range of movement. The patient should remain in apart ft 
getting up for “ toilet ’’ purposes, during the first 2 or 8 meeks, 
he should sit up in a chair for 1 to 2 hours daily, mith gradual ‘ 

The total period of rest treatment varies from 0 months to t > 
Routine examinations include a blood count, estimation of ® ^ , .k. 
tation rate of the red cells, the Waaler-Rose or latex es a 
determination of the blood uric acid content. In some cases 
is raised and treatment with colchidne is of value. The tee an P 
nasal sinuses should be X-rayed, and care should be taken no^ --.ja 
look bronchiectasis. Septic tonsils should be removed. 
iron should be given in the form of tab. Fersolate 8 gr. (O'" 
t.d.s. p.c. After the preliminary three weeks, various local rea 
may be ordered for the joints, such as gentle ^°tive moyemen , 
baths or contrast baths. Contrast baths are often helpful ftr ^ ^ 
feet, which are put alternately into water at 105® to IW y . t’ 

48*3® C.) for 1 J minutes and then into cold water at 60 F. (15' 

4 minute, for 20 to 80 minutes. Passive movements generally , jy 
A soluble aspirin preparation, such as Disprin, should or 

during the acute and subacute sl^s in doses of 15 (0*9 

tour times a day. It the pain is unreUeved tab. codem. co. m , y ^ 
given once or twice daily. Gold salts may be ^ fatal 

smnli doses, and the benefit obtiuned from them is doub 
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result may ensue after even two or three small doses. Death may be due 
to exfoliative dermatitis, or to agranulocytosis and purpura, a sight 
horrible to witness. In my opinion gold should never be given. 

If there IS no marked improvement with aspirin after three or four 
weeks a corticosteroid drug should be used. The corticosteroids do not 
cure rheumatoid arthritis, but they exert an anti-inflammatorj' influence, 
usually with a rapid improvement of sjTnptoms, There is a great dim* 
inution in stiffness on waking, increased freedom of joint movements, 
lessening of pain, increased muscular strength, disappearance of fe\'er, 
fall in the sedimentation rate of the red cells, and a general sense of well- 
being accompanied by refreshing sleep. Certain unfavourable side-effects 
may ensue. These include retention of sodium with oedema, symptoms 
of Cuslung's sjTidrome, a “ moon ** face, hirsuties, acne, osteoporosis, 
gastric irritation, mental excitation and psychotic states. Peripheral 
neuropathy is a very serious complication of steroid therapy. Severe 
symptoms of hypoadrcnalism occur if the drug is withdrawn suddenly*, 
and so it must alway*s be gradually tapered off. 

Contra-indications include peptic ulcer, renal disease, a psychosis, 
and, to a lesser degree, tuberculosis and diabetes mcllitiis. Should an 
infection, such as a boil, develop during corticosteroid treatment, the 
dose should be temporarily increased, and not diminished. 

Cortisone is seldom prescribed now owing to Its salt-retaining effects. 
The newer compounds ore stronger, so that a smaller dose is required, 
and they have less solt-rctaining properties. The equivalent values of 
tlicse preparations arc os follows: ^rtisone 25 mg. o prednisone orpred- 
nisolone 0 mg, b triamcinolone 4 mg. ei dexamclhasone 0*75 to 1 mg. 
er bctamctljasone (Bctndan) 0*5 mg. 
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each couTSO of treatment. Phenylbutetone can be giv'" “ “ 
suppository, one or hvo at night, it there « 

bu^tLone h dangerous unless given m ptoyl- 

burr=ia: » 

in eases inadequately treated during the early stages. The p^ent shou 
noT^e allowed to re(um to work untQ arrest h,^ “Sh 

by a normal temperature and sedimentation rate, “ 
absence of sweUing and stiffness and comparative freedom from pain 
the affected joints. 

Stiff’s Disease 

Definition. A variety of rheumatoid arthritis occuirii^ in 
and characterised by swelling of joints, enlargement of 
lymph nodes, with pyrenia. A similar condition may affect adu , 
when it is known as Felly’s syndrome. 

CUnical Findings. The disease usually begins before the se 
dentition. The parents notice swelling in the joints, usually in the nano , 
knees or m'Uts, and the child complains of pain and stiffness m 
On Examination : The joints show periarUcular sweUing, the nng 
joints may be spindle-shap^, and movement of the joints is pai . 
limited. The wrists, knees, and cervical vertebne may ® -nleen 

Enlarged lymph nodes may be felt generally distributed and P. .. j 

may be palpable. The muscles near the affected joints atrophy, 

is pale, sweats, and runs an irregular temperature of abou 

Course and Complications. In the majority of cases the 
pursues an irregular course with remissions and exacerbatic^, 
proceeds to a fatal issue from some intercurrent disease. n 
adherent pericardium may occur. 

Prognosis, This is grave, but recovery has been recoroed. 

Treatment. The patient must be kept in bed during the a 
stages of the disease, and splints applied to prevent deformities. ^ 
tonsils are infected they should be removed. The effect of aspin 
corticosteroids should be determined (see p. 653). 

Systemic Lupus Erythematosus 
The characteristic features are fever, polyarthritis, 
endocarditis, pericarditis, erythematous cutaneous lesions, nep » 
anffimia, a remittent cachexial course, with usually a fatal -jy 

months to years after the onset. All these features are not ^g 5 

present in each case. It frequently affects young women, 95 /q O 
being females. When endocarditis is a prominent feature the ise 
known as the Libman-Sacks syndrome. No organisms am * lyg 

verrucous endocarditis, the vegetations tending to ^Pre*^^ 
surfaces and mural endocardium. Polyserositic .^es 

prominent in some cases, with asdtes and pleural effusion. 
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usually develop glomerulonepliritis. The most prominent symptoms 
may be abdominal, with attacks of colic and symptoms of threatened 
obstruction. Portions of the small intestine arc swollen and congested. 
There is usually a rapid response to corticosteroids. Convulsions may 
suggest epilepsy. The skin lesions assume a butterfly distribution on the 
face (see Fig. C5), and small red spots come and go on various parts of the 
body, such as the fingers, elbows, and on the scalp. The primary lesion 
appears to lie in the collagen tissue which serves ns a matrix for the 
capillaries. The L.E. cells of Hargreaves arc of some diagnostic value, 
but they are not always present in cases of sj'stcmic lupus erythematosus, 
and they arc found in some cases of rheumatoid arthritis. They may be 
found in the blood or bone marrow. They arc phagocytes, usually 
neutrophil polymorphonuclcars, containing masses of chromatin which 
take a deep purple colour with Gicinsa*s stain. Auto-antibodies arc 
found in some cases ; they may be the result rather than the cause of the 
disease. 

Corticosteroids or ACTH produce o remission of the symptoms, but 
in severe cases death usually occtirs despite continuance of the treat- 
ment. The appearance of protein, red cells and casts in the urine may 
be the first indication of the true nature of the disease. 

Generalised Sdcrodenna 
{Progressive Sgsiem ic Selerosts) 

Definition. A collagenous connective tissue disease in whicli there is 
progressive sclerosis of the skin and connective tissues. The mucous 
membranes, muscles, bones and internal organs may also be aflcctcd. 

Etiology. The cause is unknown. The middle-aged arc most com- 
monly affected, and women more often tlian men. 

Pathology. The collagen bundles in connective tissue swell and be- 
come dense and firm. In the intimn of blood vessels there may be fibrin- 
oid degeneration. 

Ginlcal Findings. Tlic patient notices pain, swelling or stiffness 
affecting the hands or feet, and the changes may spread to the face, 
limbs or trunk. In some instances dysphagia is one of Uie first sjTnptoms, 
dtic to involvement of tlie oesophagus. 

On Examination; In the early stages there is brawny cedemn of the 
skin of tlic hands, feet, neck or trunk. The skin is white and puffy and 
docs not pit on pressure. Tlicre is OiicJccntngof the skin, so Uiat it can- 
not be pulled up from the underlying tissues. ^Vhcn Uic face is involved 
it becomes expressionless. Later, there is atrophy of Uie fingers and 
there may be ulceration at the Ups. In some c.ases Itaj-nnud's phenom- 
enon is a prominent feature, I^ter, the skin becomes thinner and 
adherent to Uie muscles, the joints are fixed, the muscles arc wasted, 
breathing is impaired and the paUent may be described as a Ihing 
mummy, rigmenlcd areas of skin arc a feature in some cases, and malig- 
nant hj'pertension may result from renal involrcmcnt. 

Differtmlal Diagnosis. In the early stages scleroderma may be 
mistaken for rheumatoid artlirilis, Haynaud’s disease, or the locnltted 
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form of scleroderma, in which only the slan is involved. This is a com- 
paratively benign disease, and is known as morphcna. 

Course and Complications. The disease is usually slowly progressive. 
The chief complications are bronchopneumonia and cardiac or renal 

failure. . • ^ t i 

Prognosis. Occasionally the disease is arrested, but usually it is fata] 
in about 5 to 10 years. 

Treatment. Corticosteroids (see p. 053) should be tried. The under- 
lying fibrotic lesions, however, are not affected by these drugs. 

Dennatomyositls 

Definition. A disease characterised by inflammation and degenera- 
tion of muscles, subcutaneous oedema and various forms of dermatitis. 
It is classified as a collagen disease (see p. 045). 

Etiology. This is unknown. 

Pathology. The muscles are cedematous, pale red or yellow. Areas 
of round-celled infiltration are seen in the muscles, with atrophy of the 
muscle fibres and thinning of the epidermis. Hffimorrhages may occur 
(Polymt/ositi« hcemorrhagica). 

Clinical Findings, The onset may be acute but is usually insidious, 
with pain or cramps in the muscles, anorexia, malaise and pyrexia. In 
some cases there may be dysphagia, diplopia, or difficulty in breathing. 
Symptoms and signs of pneumonitis may be the predominating features. 

On Examination : (Edema of the face and eyelids may give the 
appearance of alabaster. Generalised cedema may occur. Various 
erythematous skin rashes may be seen. Occasionally there is eosinophilia. 
The spleen is enlarged and various muscles are tender, weak, wasted 
and often stiff. The diagnosis may be established by muscle biopsy. 

Prognosis. Death occurs in about 60% of cases, and may result 
from involvement of the muscles of respiration. 

Treatment. The patient must be kept in bed ; massage and electrical 
treatment may he used, and the pain relieved by analgesics such as 
aspirin. In some cases the basal metabolic rate is low and good results 
are obtained from the administration of thyroideura, starting witli 
i (15 mg.) daily and gradually increasing the dose. Temporary re- 
missions are obtained in some cases by prednisone 5 mg. t.i.d. or by 
ACiTH (Acthar Gel.) 30 to 40 i.u. intramuscularly twice daily, the dose 
being gradually reduced. 

Acute Polyarteritis Nodosa 
{PaiarUritxs Nodosa) 

Definition. A condition characterised by a panarteritis of the 
medium-sized and small arteries, often with the formation of small 
aneurysms. 

Etiology. Acute polyarteritis nodosa is probably a manifestation 
of hypersensitivity to various antigens especially to bacteria. Sulphon- 
amides, organic arsenical preparations, iodine, thiourea and desoxy- 
corticosterone acetate have all been reported as sensitising agents. 
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Pathology, There is a nccrotising panarteritis with fibrinoid necrosis, 
afTecting initially the media and subintima, periarteritis occurring as a 
secondarj' process. Healing occurs by granulation, scarring, and 
occasional aneurysm formation. The aneur>'sms may rupture. Sections 
of vessels arc afTccted, and the vascular changes may occur only in the 
vessels of one system, or of one or two isolated organs. The arteries 
affected may supply the heart, kidneys, mesentery, liver, stomach, 
intestines, spleen, diaphragm, brain, lungs, muscles, or subcutaneous 
tissues. 

Clinical Findings. The patient is usually a male between the ages 
of flO and 40, but he may be a young child. The onset of symptoms is 
generally sudden, with fever, weakness, muscular or joint pains, vomiting 
and diarrhcca. In other cases there is a sudden onset with coma and 
convulsions, or the illness may be characterised by severe abdominal or 
cardiac pain, hxmoptysis. or bsematuria. Bronchial asthma may be a 
prominent s}7nptom. Urticaria and purpura may also occur. As}Tn- 
mctrical peripheral neuritis {mononeuritis multiplex), involving one nerve 
after another, may be the most prominent symptom although sjTnmctri- 
cal peripheral neuritis is more common. 

On Examination : Small nodules may sometimes be fcU on the 
subcutaneous arteries of the chest or abdomen. TIjc urine may contain 
blood or protein. The blood pressure is raised in about 05% of coses. 
TIjc temperature is usually raised, and the blood may show a Icucocytosis 
of about 00,000 per c.mm. Su^utaneous nodules or eosinophilia arc 
only found in about 20% of eases. 

Differential Diagnosis. The nodules may suggest somatic tsniosis. 
The fever and abdominal symptoms may resemble those occurring in 
typhoid fever or in miliary tuberculosis. The nervous symptoms are 
liable to be mistaken for meningitis or a cerebral hrcmorrlmge. Acute 
renal pain may suggest n renal calculus or perinephric abscess. Tlje 
hrematuria suggests ocutc nephritis. Severe epigastric pain may suggest 
a perforated peptic ulcer. The dyspnorn with eosinophilia may be 
mistaken for asthma or, if the X-raj’S show transitory pulmonary 
infiltmlion, the condition closely resembles Locfilcr’s syndrome. It is 
rare for a correct diagnosis to be made before autopsy, unless the nodules 
arc felt allachcd to the subcutaneous arteries. 

Course and Complications. The disease usually pursues a progressive 
course lasting fl to 4 months, but ccrchrol or perirenal haroorrlinge 
may cause sudden death. 

Prognosis. Tlie disease shows a mortality rate of about 50%. 

Treatment. PcniciUin, salicylates and cortisone liave all been 
recommended. Cortisone or ACTll Is chiefly of s'alue In the acute cases. 
In hj-peitcnsivc conditions It must be used rriUi special caution. 

Temporal Arteritis 

(Crom'nJ Arteritis, Giant Cell Arteritis) 

Tins condition resetnWe# in mimy respe c ts potyarIcrilU nodosa. 
Although It irai originally stated tliat the changes in temporal arteritis 
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occur primarily in the udventiUa, the condition is a gronulomelous 
Seritis In the media there is cellular infdtrotion rvlth mononuclear 
fd plasma cells, and giant cells. The intima is thickened and there .s 
gradual arterial occlusion. Temporal artenfs has Vf .emoo"a“ 

tase otpolyarteritisnodosa. The changesare not hmded to the temporal 
arteries, hut may be seen in the occipital artencs and other blanches 
the common carotid, in the aorta and m the arteries supplying the 

viscera and the limbs. , 

Clinical Findings. Temporal arteritis affects adults after the age oi 
55 years. The first symptom may be tenderness on wiring a hat. 
There is often a prodromal stage of ill health, with loss of weight, malaise, 
night sweats and low grade fever. Later, the headache appeam m the 
temporal or occipital region, it is severe and usually only relieved b> 
morphine. It is not uncommon for the patient to complain first ot 
ocular symptoms, usually blurring of vision, which may rapidly lead to 
blindness in one or both eyes. Ocular palsies may occur. The sedimeiv 
tation rate of the red cells is raised, and biopsy of the temporal or ery 
shows typical changes. Pericarditis has been described as a complication. 
The affected temporal artery stands out like a sinuous cord, it is tender 
and nodules may be felt in its thickened wall. The skin over it is red. 

Treatment. Prednisolone should be given in large doses to 
blindness, two S mg. tabs, q.i.d. for six months, the dose being gradually 
reduced after a month. The disease is usually self-limiting in a year or 
so, hut if not treated the patient may go blind before this occurs. 


Autoimmune Diseases 

Introductory. An antigen is a substance which stimulates the cells 
of the body to produce antibodies. Antibodies or immune bodies are 
concerned with the destruction in the body of bacteria and foreign cells. 

Antigens are usually introduced from without and are foreign to the 
animal or person inoculated. 

An autoimmune disorder or disease is one in which an antigen is 
formed in the body which reacts with cells in an organ or tissue to form 
an antibody. Many tissues contain potential antibodies. The antibody 
causes destruction of certain cells or tissues, which are rejected as if they 
were foreign cells or tissues introduced from without. The source of the 
antigen is uncertain, but it may lie in damaged tissue cells. 

Some authorities do not accept the theory of autoimmunity; they 
regard it as an airy fancy and ‘‘ of imagination all compact.” 

Little is definitely known about autoimmunity and less aboii 
autoimmune diseases. Many talk glibly about an autoimmune disease, 
but when asked what is the evidence, little convincing is forthcoming. 

The Role of the Thymus and Lymphocytes. The average weight o 
the thymus at birth, apart from fat and connective tissue, is^ 18 G. 
increases in size until puberty and then atrophies. Castration delays 
its atrophy, and atrophy results from infections, X-ray radiations an 
the administration of corticosteroids. The average weight of the thymus 
at puberty is 22 G., at 25 years 10 G., at 30 years 6 G., and at 40 ye^ 
2 G. Normally the cortex is padeed with lymphocytes, the me u a 
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contains reticulum cells, a few Iympho<^es and the concentric corpuscles 
of Ilassal. 

The small IjTnphocj^es are thought to play an important part in 
autoimmunitj’. The thjTnus lymphoid cells may migrate to form foci of 
IjTnphocytc production in other parts of the body. In early life the 
thjTnus is the chief site of lymphocyte formation and the primarj’ source 
of the cells concerned with immunological reactions. 

Small IjTnphocytes arc also found in large numbers in IjTnph nodes 
and in the spleen. Many lymphocytes pass continually from the thoracic 
duct into the blood stream and so a circulation is continuously main- 
tained. The germinal centres in the lymphoid nodules arc probably 
concerned, not only %vith the formation, but also with the destruction of 
IjTnpliocytcs. 

It is thought that the small lymphocytes arc essential for a primarj* 
immune response, and that the antigen stimulates the small lymphocj'te 
to diange into a large lymphocyte, and then to a plasma cell which 
produces the antibody, a gamma-globulin. 

The thjTnus is thought to be concerned with homeostasis. By 
homeostasis is meant the mechanism by whicli tljc formation of immuno- 
logically active cells, capable of reacting with body components, is 
prevented after birth. Thus, cells wliich have acquired the power of 
reacting antigens, wlicn in accessible parts of the body can be destroyed 
in the thj*mus. It is the watch dog to prevent the development of 
autoimmunitj’. 

There is evidence that the thymus system of cells is responsible for 
cellular immunity which leads to homograft rejection and delayed 
allergic reactions. In cluckens, the bursa of Fabridus, a lymphoid mass 
sittinted jiist nl>ove the cloaca, controls the devdopment of germinal 
centres and plasma cdls in the lymphoid tissue of the spleen and in lymph 
nodes. It is responsible for the plasma cdl series which secrete immuno- 
globulins and antibodies. 

In mammals, such ns the rabbit, it is thought that the IjTnphoid 
tissue in the appendix and Beyer’s patches is analogous in function to the 
bursa of Fabricius. 

Immunity reactions which rcsxilt include antitoxin formation, 
protein precipitation, agglutination of bacteria and red cells, and 
bacteriolysis. Immune bodies arc ntlacbed to gamma-globulin, and 
these protect the hotly against infection and in\*asion by foreign cells. 
IVhcn the K7nphoc}'tcs die tlie immune bodies arc carried airay by 
IjTnpaties into the blootl circulation. 

In autoimmunity it is postulated that the antigen arises in the body. 
This is exemplilletl in Ifashirnoto’s disease svhidi is thought to be caused 
hy Ihyroglobulin, normally shut off in tlic UijToid A*csiclcs, escaping 
into the thjToid tissue where it reacts ns a foreign antigen. In auto- 
immunity the IkxIv fails to dinctmliate between foreign cells and its 
own cells, Itclwcen “ self ** and ** not-self.” 

Autoimmune diseases may affect organs such as the IhjToid, adrenal, 
heart or liver, and tiwucs such at those of the nersTaus sj^tem, striated 
muscle and circulating red cells. Females ore usually more often 
nfrcctctl than males. 
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Criteria of Autoimmunity. 1. The gamma-giobuiin scrum le«l is 
above 1-5 G./lOO mi. 2. Lymphocytes 4. 

Sen" rr dli™S;r npng pibaps 

amyloid is deposited in rbeumatic nodules and renal glomeruli. . 
pSeSnee of Lmagglutinins. 6. The dcmonstra ion of circulating 
antibodies, such as the rheumatoid factor (sec p. t). JUeases 

Probable and Possible Autoimmune Diseases. Autoimmune discaK 
may occur without any apparent cause, or they may be manifest after some 
infection, following pregnancy, sunburn, or the taking of ^ 

the Bulphonamldcs or phenylbutazone. There is 
short-lived improvement with the administration of 

Hashimolc's disease. (Sec p. 70*.) This is the stronghold of those 
■who believe in nutoimmnne diseases. It is the one which 
completely documented and which fulfils the criteria laid do^%Ti. 

Thyroglobulin antibodies can be demonstrated by the tanned red 
celled hiemagglutination, by precipitation in agar gel, ^ ‘ 

fluorescence, and at times by the complement fixation. Furtlier, tn 

accredited antigen, thjToglobulin, is presentoutsideandinsidethethyroi 

vesicles and in neighbouring lymph nodies. . 

Systemic lupus eri/thematosus (sec p. C54). The L.E. serum fac 
a gamma-globulin which is thought to be produced m the patient s boay 
and to react with a substance in the cel! nucleus which results m uie 
formation of the L.E. cell. It may therefore be called an anlmucleo 


disease. , , * j ♦ 

Autoimmune hamolytic anermto. A study of this disease led o 
introduction of the term autoimmune disease. The hemolysis results 
from the formation of globulin producing antibodies, which are attached 
to the patient’s circulating red cells. There are warm and cold tj-pes. In 
the warm type the antibody is active at body temperature; in the cold 
type it is active a few degrees below body temperature. Clini^ 
examples are afforded by the cold agglutins in virus pneumonia, and by 
paroxysmal cold hemoglobinuria. The warm type is more common ; i 
usually has an acute onset and there may be attacks of thrombocy 
topenic purpura with or between the hemolytic episodes. The on i 
bodies are demonstrated by the Coombs test (p. 519). The condition may 
also develop in the course of chronic lymphatic leukemia. 

Pernicious anamia. Antibodies against parietal gastric cells ha^e 
been found in the sera of over 80% of patients suffering from pernicious 
anemia, but they are not diagnostic as they may occur in other con- 
ditions. An antibody to the intrinsic factor is, however, demonstra e 
in over 50% of cases and is more speofic. It is also present in cases o^ 
latent pernicious anemia in which there are no symptoms, as yet, 
disease. The antibody is also present in the gastric juice. , 

Myasthenia gravis. In about 70% of cases the th^nnus ^ 
numerous germinal centres and lymph follicles in the medulla, whic ^ 
not normally occur. Serum gamma-globulins are present which reac in 
vitro against striated muscle fibres and thjunic epithelial cells in i re 
of 1 in 60 or more when examined by direct immimofluorescenc 
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technique. This is the case particularly when there are thymoma 
tumours. 

Ilheumalic fever. The serum may contain anti-heart antigens -when 
the disease is complicated by rheumatic carditis. 

Hheumaioid arthritis. Hypergammaglobulinfcmia is usually present, 
and a reaction may be obtained between the rheumatoid factor in tlie 
scrum and an antigen derived from gamma-globulin. 

Polyarteritis nodosa. This is also accompanied by hypergamma- 
globuHnajmia. 

Lupoid hepatitis. There is lymphoid infiltration of tlje liver, 
hypergammaglobulincemia and, in some cases, antibodies are found in the 
blood. 

ilftdhpic scicrom. The evidence in favour of it being an autoimmune 
disease is very shaky. Tliere is no hypergammaglobulinEcmia. A 
positive complement fixation test with the patient’s serum and extracts 
made from tlic brain of a patient who suffered from multiple sclerosis 
may be positive in about 40% of cases. 

Other conditions which have been thought to be due to autoimmunity 
include Sjbgrcn’s disease, idiopathic Addison’s disc.isc, ulcerative colitis, 
acute encephalopathies, dermatomyositis, mncroglobulintcmin, Iij’pcr- 
gammnglobulinfcmia, polyarteritis nodosa, polyneuritis and glomerulo- 
nephritis. 

Conclusion. Much work yet remains to be done. 



CHAPTER XH 

DISORDERS OF METABOLISM 
DEFICIENCY DISEASES 

Introductory. Certnin disorders are Mieved to be 
or absence of a vitamin from the food. They are | XcrophtMmm n|h 
blindness, rickets, hcri-heri, rosaeea keratiljs. 
associated with jaundiee. and neonatal 

accessory food factors, are substances present in food which 

essentW for growth or health. Ob'Y „ 

They fall into two groups according to their jn 

water. The following ore described : Fitamin A (Growth . 

anti-infective, anti-verophthalmie). This « dmvrf from green l^v^ 
where it is probably synthesised with the aid of light. “ imal 
be formed apart from the action of light. It is present « 
fats, in milk, butter, cod-liver and halibut-liver oil. etc., as the tesu 
of food eaten by the animal. It is found in traces only m vegetaoi 
oils. DeQciency of vitamin A in man may cause dryness of th® “in a 
hyperkeratosis, night blindness and keratinisation of the epithelium i 
the eyes, lungs, genito-ueinary tract and mouth, with a liability 
secondary infections. . . , - * 

Vitamin D. (Anti-rachitic Vitamin.) This is present m animal tats 
such as coddiver and halibut-liver oils, but butter is poor m xt. 
present in vegetable oils. In human beings deficiency of 
may cause rickets or dental caries, and overdosage results in irritabui y» 
anorexia, diarrhoea, excess of calcium in the bones and deposition o 
calcium in the kidneys. Success has attended the administration of large 
doses of vitamin D in the treatment of lupus vulgaris and of hypopara- 
thyroidism. ^ , , 

Vitamin E. (Fertility or anti-sterility Vitamin.) This fat-^u 
vitamin is present in olive oil, wheat embryo and green leaves, 
germ oil is its most potent source. Four substances, «, P, y and S 
pherol have been isolated, each possessing vitamin E activity, 
a-tocopherol is the most potent. It is essential for reproduction in ra s, 
and without it chicks die from cerebellar degeneration and muscu a 
atrophy. It has not been found useful in treating muscular dystrop y i 

man. r y u 

In 1965 further advances in our knowledge were made. JIalabso p 
tion of the vitamin may occur in steatorrheea. After a latent perio 
about nine months the red cdl membrane is damaged by 
and hsemolysis may result, and in a patient treated by hyper a 
oxygen a hsemolytic attack occurred. The red cells showed a mar ' 
reaction to hydrogen peroxide. f 

Still later tocopherol defidency may lead to the 
ceroid granules in the musculf^ coat of the intestines. Ceroid is a pigm 
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derived from oxidised unsaturated fat. This appearance seen at 
laparotomy, is known as the “ brown bowel ” sjTidrome. 

The Vitamin B Complex. This vitamin has been divided into several 
factors. The following constituents have been isolated and synthesised ; 
aneurine, riboflavin, nicotinic acid, pyridoxine, biotin, folic acid, 
p-amino^nzoic acid and panthothenic acid. It occurs in seeds, eggs, 
the germ bran of cereals including the husk of rice, and in yeast, meat, 
fish, milk, etc. Its presence in bread \*aries with the amount of 
wheat-germ used. 

Vitamin Bj^. This water-soluble vitamin has been isolated in pure 
form and also synthesised, Tlie hydrochloride is known as aneurine 
or tliiaminc. Deficiency leads to beri-beri and possibly to certain tj’pes 
of peripheral neuritis in man and to poljmcuritis in pigeons. 

Vitamin J?,* This contains riboflavin (lactoflawn), and nicotinic 
acid, Ribojlavin. Lack of this vitamin may be responsible for the 
glossitis and angular stomatitis met with in pellagra. Hosacca keratitis 
also responds to its administration in doses of ID mg. t.i.d. 

A’icolinic acid or Niacin (Vitamin P.P. or pellagra-preventing). In 
addition to its use in the prevention and treatment of pellagra, nicoUnic 
acid is also used, on account of its vasodilator action, in the treatment of 
cerebral thrombosis, angina pectoris, and intermittent claudication. The 
scrum cliolcstcrol level can ^ lowered by taking 0 to C G. daily. 

Vitamin Bf (Pyridoxine, pyridoxal, and pyridoxnmine). This is the 
anti-dermatitis factor in rats. It is used in the treatment of radiation 
sickness in doses of 20 to 40 mg. b.i.d. 

Panioihenie Add and Biotin, Pantothenic acid prevents greying of 
fur in rats. Biotin deficiency in rots causes a scaly dermatitis. 

Folic add. This is found in green leaves, spinach tops, yeast and 
liver. It is concerned with crythropoicsis and used in the treatment of 
certain megalobl.'istic anremias, excluding pernicious anaimia. 

Vitamin B^. (Cj'anocobalomln), Tliis was isolated from the lii'cr 
in 1048, 20 mg. of the vitamin being obtained from 1 ton of liver. For 
further information sec pp, 414, 450, 522, 525. 

Deficiency of tlic B complex causes pellagra anti bcri-l>cri, in botli 
of which nutritional neuropathy may occur. Its main features arc 
burning feet, retrobulbar neuritis and scotomata, nerve deafness, 
laryngeal palsy, nnd more rarely ataxia due to corticospinal or posterior 
column lesions. Some cases of IVcrniekc’s encephalopathy have been 
dcscribctl with vomiting nnd nystagmus os cnrly symptoms, ophtiml- 
moplcgia and mental disturbances occurring later. 

Vitamin C (Anti-scorbutic Vitamin), The following are particularly 
good sources of vitamin C ^Ilips, haws, blackcurrants and BrusseJa 
sprouts, \ni.amin C is ascorbic acid. Its dcficicncj* caitscs satrvy in 
infants nnd in adults, and possibly faulty enamel formation in teeth. 

Vitamin K, Tliis is widely distributed amongst plants and a sjulhc- 
Uc substance, mcnnpblhonc (2*mcthyM: 4-naphlhoquinone). Is asTtilable 
for clinical use ns mcnaphlhonum U.P. Its deficiency causes » diminu- 
tion of prothrombin in the blood. It Is valuable in checking Iwctnorrbage 
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associated with jaundice and 

and orale pk It is available tor dinical use as Hesper.dm tab. 
150 mg. in the treatment of certain cases of petechial hxmorrhag - 

Rickets 

This is a generalised metabolic disorder o£ infants, '"‘h d>“"S“ 
especially in the bones, due to dellcicncy of vitamin D in the milk and 

laLotsLlight. It has become very rare in the United Kingdom. T 

pilrium content of the hones is low. 

The earliest sign is craniotabes. which can be detected in a 
baby at the age of 1 to 3 months. In a month or so there is cnla g 
of the lower ind of the radios, ulna and femur, beading of the Mst^^ 
chondral junctions, and a depression running round the fto"7.,uJe 
lower part of the chest (Harrison’s sulcus). Further changes include 
prominence of the sternum, bossing of the skull, delay in closure of the 
anterior fontanelle (normally closed in 18 

limbs and spine, enlargement of the liver and spleen, a low blood ealcmro 
and phosphorus, and increase in the rdkahne phosphatase. X-ray 
widening of the epiphyseal line in the long bones. 

The child is irritable, and may suffer from sweating of the neao, 
diarrheea, bronchitis, convulsions, tetany or laryngitis stridulus, mere 
is often delay in dentition. 


Adolescent Rickets 
{Sachilis Tarda) 

Rickety manifestations appear at puberty, affecting only the long 
bones. The disease is associated with conditions of great privation. 
Adult rickets is exempbfied by osteomalacia. 

Treatment. Prophylactic. Expectant mothers should have a 
correctly balanced dietary. The baby at 3 weeks should be ^ 

teaspoonful of cod-liver oil (4 ml.) or 6 drops of halibut-liver oil m y» 
and should be out of doors every day. 

Curative. The child must be taken off his feet during the acute * 
and given liq. calciferol 5 m. (0-3 ml.) t.i.d. Overdosage with calci e ^ 
must be avoided, as the bones may become prematurely ossified an 
calcium be deposited in the kidneys. ^ . 

The diet should include milk pints (900 ml.) daily, in addition 
rusks made from wholemeal bread, the yolk of an egg, orange juice, ^ 
little porridge, gravy, greens and steamed fish. Splints may be require 
for limb deformities. 


Infantile Scurvy 

Infantile scurvy is due to a deficiency of vitamin C in the diet, 
to the use of boiled or pasteurised milk. It first shows itself between 
ages of 8 and 12 months. Haanorrhages occur under the perios e 
there may be infarcts in the lungs or haemorrhages in the intes me 
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kidneys. The onset is insidious. Bruising may be seen on the face or 
body, pctcchicc on the palate and lijcmorrhage from the gums near an 
erupted tooth. A limb may appear paraij'sed omng to pain on move- 
ment. A tender swelling may be felt deep to the muscles, often near the 
lower end of the femur. Retro-orbital htcmorrhngc may cause proptosis. 
The blood: The platelet count, bleeding time and coagulability arc 
normal. There is some anaemia. X-raj' examination may reveal a 
subperiosteal swelling, separated epiphysis or fracture. The urine may 
contain blood or protein. 

Conditions which require exclusion are purpura, Icukmmia, osteo- 
myelitis, poliomyelitis, acute rheumatism, syphilitic epiphysitis, and a 
retro-orbital growth. 

Treatment. Prophylactic. An infant should be given daily from 
birth 3 fl. oz. (90 ml.) of frcsli orange juice, or 1 fl. oz. (SO ml.) of black- 
currant juice, or 1/3 fl. oz. (10 ml.) rose hip juice each of which contains 
50 mg. ascorbic acid. Curative. Fruit juice should be given as above, 
and, in addition, ascorbic acid tab. 100 mg. t.i.d. by mouth. 

Adult Scurvy 

Scut^'y may occur on long journeys, or in war owing to lack of fresh 
foods. It may also be met with in civil life in old men linng alone, or in 
patients dieting because of peptic ulcer. TJjcrc may be hrcmorrhngcs 
from the gums and nose, in the muscles and under the skin. The teeth 
fall out. 

Treatment. iVscorbic acid O-S to 1 G. (500 mg./5 ml. ampoule) 
should be injected intramuscularly t.i.d., followed by 500 mg. tab. by 
mouth b.i.d. 

Bcri-bcri 

{Polyneuritis Endemiea) 

Bcri-bcri is due to deficiency of vitamin Bj in tbc diet, nnd there is 
often also lack of nicotinic acid nnd riboflavin. It occurs in countries 
in wliich the cliicf article of food is polished rice deprived of the periearp 
which contains the vitamins. 

In the “ drj’ ” form there is peripheral neuritis with weakness nnd 
wasting of the leg muscles, loss of deep reflexes, nnd areas of nnresthesia 
or hy|>cncsthcsm. In the *‘wcl” variety there is ccticma of tlie legs, 
and fluid forms in the abdomen, pleura and pcric.'utlium. The right side 
of tijc Iicart cjilargcs. Wernicke’s cnccplmlop.'ilhy may also occur 
(sec p. CC3). Tlic p.aticnt may die rapidly from heart failure. 

Treatment. Prophylactic. Some of the husk of the rice should be 
left after milling, nnd wholemeal bread, ycsist or Mnrmitc eaten. 
Ciiratrre. .\neurin hydroclilor. 5 to 50 ing. shoxild l>c injectctl intrn- 
nuisculnrly daily for 12 doses, followed by 3 mg. bv mouth t.».d., 
together witlj yeast or Marmite. 

Pellagra 

IVllngm is thought to be due to lack of vit.nmin II, (nicotinic nod 
and rilwllnvin), vitamin Ba (p\*ridoxine) and possibly vitamin Bj. It is 



860 disorders op metabolism 

associated svith diets rich in - ^h™), bu^P- in 

meat and milk. It occurs esp=o‘olly m a areas of the 

the springtime. fonn. There is also soreness of the 

skin, -which darkens and blebs m Y , ^ spastic or 

mouth or tongue, numbness or *" aeltohvdria. Delusions 

flaccid paralysis. There is anaimia and often aehlorhyn _ 

or dementia may ensue. should be given 5 times a 

aa^r:lt=5»^eg.^and^^^^ 

S“r.\"o m®g. ini^oted for P-pherai neuritis. 

Famine or War (Edema 

A condition of oidema of the legs may be met with amon^ 

of war due to a lack of protein in the 4et “r f of 

tissue spaces. It is also occurs in eiinhan ^he plasma 

diet is alcohol, and in some eases of anorexia • J^'^^naons 

proteins are low and fluid passes by osmosis into the subcuta 

Treatment, Blood transfusions of 800 to^ 600 ml^hould be given 
twice a week and an adequate intake of protein ensured. 


Kwashiorkor 

This disease, which was described in the Gold Coast, has » ^ ® 
distribution in Africa, Asia, the West Inffles, South and C^a^ 
America, and it has been met with in Italy and Hnnga^. K is co^ 
where malnutrition prevails amongst children. It is due to 
protein in the food, and occurs usually between the ages ^ 

4 years. The hair loses its pigment, becomes sparse and dry, antt m y 
be reddish or white. There is pallor, local or general cedema, enlarg • 
ment of the liver, apathy, diarrbeea, and, as the dise^e 
reddish rash consisting of hyperkeratotic patches which ‘ 

The liver is fatty, and the pancreas fibrotic. The serum protein 
low. Treatment consists in transfusions of plasma, and the adminis 
tion of skimmed imlk, the fat content being increased ns soon ns possio . 

Glycosuria 

Glucose is found in the urine as the result of alterations m e 
secretion of the ductless glands, deficiency in the body s 
mechanism, or lowering of the renal threshold for sugar. -inns 

EUology. 1. Affections of the Ductless Glands. Pancreatic l« 
causing deficiency in insulin as in diabetes mellitus or hxmoenro 
HypcrthjToidism. Hyperpituitarism. Hyperodrenia. _ 

2. Cerc&rol Lesions, such as tumours, hiemorrhage or 
and experimental piqfire of the Adrenals 


glycosuria probably results from reflex 
and liver through the splanchnic nerves. 



DIABETES MELLITVS CG7 

8. Storage Dejiciency, The liver may not be able to store completely 
the ingested glucose as glycogen* vsith resultant hepatic glycosuria. 
A “ lag ” curve (sec Fig, 66) indicates a defect in the storage mcclianism, 
or an abnormally rapid absorption. In health it is very doubtful 
whether alimentary glycosuria can occur* i.e*, glycosuria after a meal 
rich in carbohydrate. 

4. A Low Benal ThreshoU. If the renal threshold for glucose is 
below the normal of 180 mg. glucose per 100 ml. blood, renal glycosuria 
(sec Fig. 60) will ensue. 

6. Portacaval Anastomosis. 

0. Stress. Emotions. Physical strain. Lifections, 

7. Pregnancy, 

8. MuUxpariUj. Also in women who have produced babies of 10 lbs. 
or over. 

9. Insulin Antagonism. 

In all cases in which glucose is found in the urine, it is wise to 
determine the dextrose tolerance as this will indicate the severity of the 
condition. 


Diabetes Mdlltus 

DeiinJUon. A disease characterised by glycosuria* byperglycicmia 
and a disturbance of carbohydrate, fat* protein, water and electrolyte 
metabolism. 

Etiology. Diabetes mcllitus is due to a delicicncy of insulin* the 
internal secretion of the pancreas* or in some eases perhaps to insulin 
antagonists. Predisposing causes: 1. Age: Diabetes occurs at all ages, 
but less commonly at the extremes of life* 80% of all cases arc over the 
age of 40 years. 2. Sex : Females predominate. 3. Heredity : There is a 
tendency to a familial inddence, but the disease is not congenital. 
4. Knee: .Tews arc prone to diabetes. 5. Habits: Overeating, especially 
of fats, and lack of exercise. Eighty per cent of diabetic patients arc 
obese when the disease is first discovered, but this does not apply to 
children, 6. Ncn*o\is shock: This is of doubtful significance. 7. Drug 
induced: As by the long continued use of thiazides. 

Pathology. Insulin is derived from the intcr-nlvcolar cell islets (islets 
of Ijingcrlmns). It is found in the ^ cells and was sj-nlhcsiscd in 1903. 
It is destroyed by the digestive juices. In diabetes the blood sugar is 
above the normal range of 80 to 120 mg. i>cr 100 ml. The sugar tolerance 
is diminished, ns sho^sm by the curve of blood sugar readings obtained 
nflcr giving 50 G. of dextrose by mouth to tlic fasting patient, and 
estimating the blcKx! sugar every half hour. Glucose is present in the 
urine, and acetone and diaecUc add may also be found there. The 
panereas: It is usually thought that diabetes mcllitus restilts from damage 
to the p cells of the inlcr'alvcolar cell islets. The pathological changes, 
howvcr, of fibrosis, hyalinisntion and hjalropic degeneration are only 
found to a marked degree In about 21% of cases, and in nlout 23% the 
pancreas appears normal. Glucagon, a protdn s\d>slance, is produced 
in the pancreas, prolwhly in the o cells. It causes hypcrglycxmla. The 
pUuilanj: Tlic well-known IIous.say experiment showed Hint if a depan- 
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crea&ed dog is hyP<>Phy=ectomised the diabete 
hypoglyeiemia may ensue. If an injection of “ ^ 

lobe of the pituitary is now made into sudi a Houssay d g, 
result from glycosuria and ketonuria. The liver: Usually no changes 
are found. The metabolism of carbohydrate, protem and fat “ dist^ed. 
The carbohydrate which is absorbed from the mtestmesm fom of 
monosaechiides (glucose, fructose and galactose) is but 

in the liver as glycogen, and is not used adequately by^e musc^s, but 
“^^r^SintLUeilsglueose. Protein: ThemetaboUsm.^turb d, 
as the sugar portion of glyco-protein is excreted and not “etebohsed. 
Fat metaboKsm : Ketones result from incomplete oxidaticm of fatty acid ■ 
Clinical Findings. The patient is usually an adult who seeKS 
medical advice for such symptoms as general 
pruritus vulvas, balanitis, thirst, polyuria, pams in the legs, boils ana 
carbuncles, gangrene of a toe or constipation. In some 
failure of sight or impotence is hrst complained of, or the patient may 

be seen for the first time in a state of coma. , ^ »e\ 

On Examination : The patient may be well nourished {diahetegr^) 
or thin {diabete maigre). The tongue may be red and dry ® 

complexion high coloured. In the degenerative type of case the patiew 
is usually over middle age and signs of cardio*vascular degeneration a 
present. The urine : The specific gravity is usuaUy over 1*020, and the 
reaction is acid. A copper-reducing substance is present, as shown y 
Benedict’s test. Special laboratory tests demonstrate that the substance 
is glucose. The “ Clinistix ” is a paper strip which turns blue when pu 
into urine containing glucose. Acidosis may or may not be present, as 
shown by Gerhardt’s ferric chloride test and the more delicate sodium 
nitro-prusside test of Rothera. The Acetest reagent tablet may be used. 
The blood: Sugar is present above the normal range of 80 to 120 mg. 

100 ml. in a specimen taken when the patient is not fasting; The amoun 
of blood sugar present is usually proportionate to the severity of the 
disease.The Dextrostix strip may be us^. The alkali reserve indicates the 
presence of absence of acidosis. The normal figure for the CO2 capaci > 
of the blood is 63 to 77 ml. CO* per 100 ml. plasma. "With acidosis lower 
figures are obtained. 

Coma due to KetosU, Coma is very largely preventable. It may be 
caused by the patient taking too much carbohydrate, but more frequent y 
it is due to an intercurrent infection which increases the amoun^ 
insulin required. Another cause is an attack of gastro-enteritis. Ibc 
patient then makes the mistake of reducing the Insulin or taking none 
at all as he is having less food, whereas really a larger dose of insulin 
is required. Trauma or a surgical operation may also precipitate coma* 
When a patient is ill the urine must be tested 8 or 4 times a day, to make 
sure enough insulin is being given. Diabetic coma does not come on 
suddenly, there are always warning symptoms. At the onset the paticn^ 
may complain of abdominal pain, constipation, nausea, vomiting o 
restlessness. The chief clinical features during coma arc air 
(Kussmaul’s type with slow and deep respirations), a smell of 
the breath, fiaccidity of muscles, softness of the ej’cballs, loss of P 
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reflexes, tachycardia of over 120, a subnormal temperature, low blood 
pressure, a Icucocytosis of 15,000 per c.inm. or over, the urine contains 
sugar and ketone bodies and the alkali reser\'e of the blood is low ; the 
blood sugar is high. Wien there is renal failure the urine may not give 
tJie ferricchloride reaction although the breath smells strongly of acetone. 

Differential Diagnosis. The reducing substance in tlie urine may not 
be glucose. Benedict’s solution is reduced by glucose, fructose, lactose, 

pf r 100 m(. 



pentoses, glycuronidcs and homogcntisic acid. Ileduction wtli Bene* 
diet's soUilion therefore indicates & derangement of carbohydrate 
mctn\>olhm with the exception of homogcntisic acid, and the actual 
substance present can Ik? identiflcfl by special tesLs. Clycomria, how* 
ever, docs not necessarily mean diabetes. A blootl dextrose tolerance 
test will decide wJiethcr diabetes is present and if so, its severity. 
T\*pical results are sltown in the graphs given (see Fig. CC). 

In renal glycosuria, although there it glycosuria, tijc blood sugar 
cun*e shows that the renal threshold Is low, sugar appearing In the 
urine, although tJ)r amount in the blood is not above normal. Benal 
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glycosuria may rarely develop later into diabetes ; a patient who 
has this condition should have a sugar tolerance test once a year ; 
beyond this no treatment is required. A “ lag ” curve may be obtained. 
The sugar storage mechanism cannot keep pace with the dextrose 
absorption. Glycosuria occurs after a meal rich in carbohydrates and 
the blood sugar curve shows a fall to normal in 2 hours, A lag ” 
curve may also occur after gastro*cnterostomy and in some cases of 
duodenal ulcer owing to rapid absorption of dextrose from the intestine. 
This condition may lead on to diabetes. 

Renal glycosuria must be distinguished from pentosuria. In both 
conditions a substance is present in all specimens of the urine which 
reduces Benedict’s solution, and the blood sugar and sugar tolerance 
curves are normal. Special chemical tests on the urine ore required 
to distinguish between pentose and glucose, the simplest being the 
fermentation one. Pentose does not ferment yeast, whereas glucose does. 

Coma due to ketosis must be differentiated from meningitis or 
cerebral hemorrhage in which h)q>erg}yc®mia and glycosuria are often 
present. If the temperature is normal or above normal the case is 
probably not one of uncomplicated diabetic coma. Nonketoadditie 
diabetic coma: hijperomolar diabetic coma. The patient is usually over 
60. There is hyperglycosmia with dehydration, hcemoconcentration, 
and little or no acetone in the urine. There may be air hunger. The 
serum osmolarity, as calculated from the concentration of glucose and 
sodium, may be 403 and 866 milliosmolcs per litre respectively, the 
normal being less than 800. The blood sugar may reach over 2,000 
mg,/100 ml. and the sodium is raised in over 50% of cases, as more 
water Is lost than sodium. The blood urea is also raised. Focal seizures 
may ^ suggest epilepsy. A good response is usually obtained with 
insulin and rehydration. Lactic acid acidosis with coma is also met with, 
there being a decrease in plasma bicarbonate. 

Course and Complications. The course depends upon the type of 
disease present, mild or severe ; in children it is usually severe, in 
elderly people mild. The course can be favourably modified by adequate 
treatment in the majonty of cases. Complications include : Septic 
lesions such as boils, carbuncles, multiple abscesses in muscular tissues 
and streptococcal cutaneous or subcutaneous lesions. Chronic pyelone- 
phritis is common. Insulin lipodystrophy, may occur at the site of 
insulin injections (see Fig. 67) especially in women and children. This 
may cause great mental and physical distress. The cause is unknown, 
as is also the cure. Atherosclerosis. The IGmmelstiel-Wilson kidney 
{seep.488). Pulmonary tuberculosis. Gangrene of the lung. Peripheral 
neuropathy and amyotrophy. Myocardial degeneration, with symptoms 
of heart failure. Gangrene, especially of the toes. Coma, either hj'per* 
or hypoglycaemic, the former being due to acidosis, the latter to 
overdosage of insulin. Cataract. Retinopathy. The small circular 
red spots seen in the retina, which were formerly called hosmorrhages, 
are due to micro-aneurysms on the capillaries. Korsakoir’s psychosis 
(see p. 794). Diabetes and pernicious anaimia may occur together. 

Hypoglyeccmia. The patient who is receiving insulin for the 
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treatment of diabetes may suffer from hypoglycaimia. With soluble 
insulin this is particularly liable to occur if a carbohydrate meal is not 
tahen within half an hour of the injection* or if the patient takes on 
undue amount of exercise. The early symptoms are sweating, flushing 
or pallor, hunger, headache, abdominal discomfort, weakness, tremors, 
visual disturbances and coldness of the extremities. Conseiousness may 
be retained although the patient is unable to move or speak. The 
patient may vomit and become unconscious with marked convulsions 
resembling those of acute mania. Hemiplegia sometimes occurs uith an 
extensor plantar response. Children may become pale and then suddenly 
pass into coma. The hypoglycajmfc attack may not occur until about 
4 p.m., i.e., after luncli, although no insulin has been given since 
before breakfast. The treatment is described later (see p. 078). 

Prognosis. This is good in all mild types of disease ; in severe 
cases the prognosis is usually favourable, provided the patient can be 
adequately treated and will be conscientious in his after-treatment. 
Given skilled stabilising treatment the prognosis largely depends upon 
the patient. Any septic focus may predispose to, or excite coma. 
Diabetes with tuberculosis in the past formed a serious combination. 
^Vilh the use of streptomycin, isoniazid and pam-nminosalicylic acid in 
the treatment of tuberculosis, the diabetes is much more easily con- 
trolled. The insulin required often falls in patients who arc meticulous 
in carrj’ing out the dieting, and in some cases after 2 or 3 years no insulin 
is required. Death in young people is usually due to coma. Death in the 
elderly is usually due to cardio-voscular complications. The mortality 
rate has fallen in tlic young, but risen in old age in those who over-eat. 
Antibiotics have lowered the mortality. 

Treatment. Stabilising Treatment, Except in very acute coses, in 
wliich it is essential to begin insulin treatment immediately, a dextrose 
tolerance test should be made, after giving the patient a diet containing 
COO G. carbohydrate for 8 days. This will confirm the diagnosis of 
diabetes and give some idea of its severity. Mild cases in adults and 
diabetes in middle-aged obese patients may often be treated by dieting 
without insulin. In children, in severe cases in adults, and in any case 
in which complications arc present, such ns ketosis, peripheral neuro- 
pathy, dialKtic rctinopntliy, gangrene of the extremities and pulmonary 
tuberculosis, insulin should be administered at once. 

Starvation foUozeed bi/ graduated diets. This is seldom used now and 
only when the disease is mild or if tlic patient refuses insulin. No 
patient with ketosis should be starved, ns there is a grave risk of prccip- 
iUiting coma. A patient who is being slar%’cd is put to bed and given 
fluids, such as water, lemonade sweetened with saccharin, Bo\Til, and 
weak lea or coITcc without sugar or milk. Tlic urine usually becomes 
sugar-free in about 80 hours. The patient is then worked up tlirough a 
scries of graduatctl diets until he is taking an adequate diet. The 
adequate diet Is calculated by determining the numlier of calorics re- 
quiml, on the basis of 15 cals, for I lb. (.?0 calt./kg.) •* correct ” Jx>dy 
weight, and adding 10 to 20% more to the figure for the basal require- 
ment diet, so obtained, according to the muscular srork winch will Lc 
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done when the patient is living a normal life. The “ correct ’* body 
weight may be obtained from age, sex and height tables. 

Insulin Treaiment. The patient is given a diet, the calorie value of 
which depends upon the estimated requirements for his normal activities. 
This usually contains about 200 G. carbohydrate, 90 to 100 G. protein 
and 90 G. fat. The calorie value can be easily worked out, as 1 G. of 
carbohydrate equals approximately 4 cals,, 1 G. protein 4 cals., and I G. 
fat 0 cals. An example of such a diet is as follows : — 

Breakfast : Tea or coffee; Milk 4 fl. oz. (120 ml.); Bread, 2 oz. 
(60 G.); Oatmeal (dry), 1 oz. (30 6.); Butter, J oz. (15 G.); Marmalade, 
I oz. (15 G.); Egg, 1. C. 63-5 G., P. 21 G., F. 27 G. Cals., 581. 11 a.m. 
Tea or coffee; milk, 1 fl. oz. (30 ml,); plain biscuit, 1. C. 6-5 G., P. 1 G., 
F. 1 G,, Cals. 88. Lunch: Fish, 3 oz. (Do G.); Potatoes, 2 oz. (60 G.); 
Bread, 1 oz. (30 G.); Butter, ^ oz. (15 G.); ^lilk, 5 fl. oz. (150 ml.); 
Stewed apples, 4 oz. (120 G.); Cheese, (Cheddar), 1 oz. (SO G.); C. 35 G., 
P. 33 G., F. 27 G., Cals. 515. Tea; Tea; Milk, 2 fl. oz. (60 ml.); Bread, 
li oz. (45 G.); Butter, J oz. (7*5 G.); Salad, if desired, C. 24 G., P. 5 G,, 

F. 8 G., Cals. 188. Dinner: Clear soup, if desired. Lean meat, S oz. (90 

G. ); Potatoes (boiled), 2 oz. (60 G.); Butter, J oz. (7*5 G.), Green vege. 
tables, 2 oz. (80 G.); Bread, 2 oz. (60 G.); Milk, 7 fl. oz. (210 ml.); Cheese 
(Cheddar), 1 oz. (80 G.). C. 50 G.. P. 45 G., F. S3 G., Cals. 701. Bedtime: 
Milk, 4 fl. oz. (120 ml.}; Plain biscuits, 2. C. 16 G., P. 4 G., F. 4 G. Cals. 
110. Total: C, 201., P. 109 G„F. 100 G. Cals. 2,189. 

In hospitals, to which dietitiai» are attached, the diet will be 
supplied according to the patient’s requirements, the actual distribution 
of carbohydrate between the four meals being varied according to 
whether soluble insulin is being given in 1 or 2 doses, morning and 
evening, or whether n combination of soluble insulin with protamine 
zinc insulin, a lente insulin, or isophane insulin is injected in one morning 
dose. The medical student and doctor should be familiar with the 
constitution and calorie value of the various food stuffs, so that they 
can draw up the diet, if necessary. In acute coses, and in cliildren, 
better results are obtained by the use of high carbohydrate diets, con* 
taining 250 to 300 G. carbohydrate. The fat should be limited to about 
00 G. and the reminder of energy required is supplied by protein. 

TAtf Adminiftralion of Insulin. It is not usually necessary for blood 
sugar estimations to be made daily during the preliminary stabilising 
treatment, providing the urine is tested regularly for sugar. The 
following routine may be employed : 8 a.m., urine collected and insulin 
injected if sugar is present. 8.80 a.m., breakfast. 12 noon, urine 
collected. 1 p.m., lunch. 8,80 p.m., urine collected. 4.80 p.m., tea. 
7^ p.m., urine collected and Insulin injected if required. 7.00 p.m., 
dinner. 0 p.m., urine collected. The specimen passed before insulin is 
due must always be tested before insulin is injected. The insulin is 
gradually increased until the necessary amount is determined. Five 
units of soluble insulin are injected half an hour before breakfast and the 
insulin is increased 5 units at a time every 2 or 8 da>*s until the midday 
specimen of urine is sugar-free. If now the 8 B.m. specimen of urine 
contains sugar, nn evening dose of insulin is given half an hour before 
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Food Analyses 





G. 


rnc./lOO G. 









Cab. 



C. 

p. 

F. 

la 

la 


Farinaceotit Foods : 

Bread (white) 

1 oz. 

14-3 


0-4 

303 

70 

CO 

Bread (brown) • . 

1 » 

13 

1-4 

0-4 

393 

147 

61 

Toast (white) 

1 1. 

17-2 

2*3 

0-3 

4cr 

83 

81 

Toast (fairy) 

1 •• 

21 

3 

00 



— 

103 

Enerpen bread (1 roll) . 

— 

2 

1-5 

0-25 

— 

— 

10 

Riwiia (3 sections) . 

1 >» 

21*2 

33 

0-4 

615 

4C9 

105 

Vitawcat (5 sections) . 

1 

21 ‘2 

3-3 

2-2 

605 

430 

121 

nice (uncooked) . 

1 

22-7 

1-6 


0-3 

113 

OS 

Oatmeal (dry) 

1 >1 

18 

46 

2 

83-4 

8G8 

103 

Dairy Produce : 

Err (I) . 

o 

0 

7-6 

4-8 

70 

1.70 

74 

Milk .... 

1 

1-5 

1 

1 

14 

140 

10 

Butter . . , 

1 .. 

0 

0 

25 

780 

CO 

90V 

Cream (20%) 

Cliecse 

1 .. 

1 

I 

0 

40 

56 

G2 

Comembert . . 

1 .f 

0 

63 

65 

mSM 



84 

Dutcli 

1 .. 

0 

9-2 

S 3 


DO 

84 

Wcnslej^lalc . . 

t .. 

0 

10 

6 

mmm 

— 

04 

Gorgonzola . . 

1 .* 

0-5 

7-8 

6 

1.220 

172 

105 

Gru)*cre . . « 

1 M 

0 

04 

8-5 

642 

125 

114 

Cheddar . 

1 .. 

00 

10 

8 

MO 

130 

lie 

Cheshire . . . 

1 •• 

F3 

• 88 

02 

_ 


123 

St. Ivcl . . . 

1 .. 

0 

7-1 

10 5 

6<?7 

68 

123 

Iloqucfort . . 

1 1. 

05 

MESm 

0-4 



123 

Stilton . 

Preserved Meats: 

1 .. 

0 

7-2 

11-7 

1,150 

101 

134 

Bacon (back, fried) . 

1 .. 

0 

7-4 

10 

760 

05 

174 

Bacon (streaky, fried) , 

1 .. 

0 

7-2 

)3 8 

3.090 

4G2 

153 

Ham (lean, boiled) . 

1 .. 

0 

CO 

4 

2,100 

010 

Ct 

Tongue (ox. ennn^) . 

I .. 


58 

T 

100 

260 

86 

Fresh .’l/rot i 

Rabbit (stewed) . 

1 oz. 

0 

8 

2 3 

47 

370 

63 

Hare (stewed or roast). 

1 .. 

0 

88 

24 

40 

211 

57 

Veal (ctUIet, fried) 

1 ». 

0 

O-l 

2-4 

48 

830 

68 

Beef (rowt) . . 

t .. 

ft 

% 

a-7 

7ft 

357 


Veal (fillet, roost) . 

1 .. 

0 



63 

380 

68 

Mutton (liollcd) . . 

t .. 

0 


mm 

no 

330 

76 

Mutton (roast) , 

J », 

0 


KSI 

71 

310 

85 

Fork (lec, roast) . . 

1 .. 

0 

7-4 

7 

68 

200 

03 

Fork (loin, roast). . 

1 .. 

0 

7-8 

10-7 

CO 

353 

128 

PouUry and Came: 
Cromc (roast) . , 

1 f. 

0 

0 

1-6 

06 

466 

60 

Clilckcn (roast) . 

t ,» 

0 

80 

2 2 

no 

250 

65 

Turkey (roast) . . 

1 >. 

0 

0 

23 

02 

310 

67 

Qilcken (twilled) . . 

1 .. 

0 

7-0 

31 




Culnea-fowl (roast) 

1 M 

0 

0 8 

25 


430 


Fnrtridp: (roast) . 

1 .. 







Fhmsant (roast) . , 

1 .. 

0 

02 

28 


.11 


I'lgeon (roast) , 

t .. 







Duek (roast) 

1 .. 







Ooose (rmit) , 

internal Organs : 

1 .* 

0 

84 

67 

145 

406 

04 

Bmtn (ntf.»l»eep, 
Kidney (itfwrtlj . , 

1 .. 

0 

m 

m 

160 

310 

31 

Kweetbread (ttewcil) . 

t M 



n • 




Klilney (fried) . , 

1 .. 


84 

n .. 


mi 

68 

User (^f, fried after 





loIUng In flour) . 

Tongrre (tbeep, fresti. 

1 « 

07 

87 

44 

no 

cso 

77 

•tewed) . , , 

t •* 

0 

86 

7-2 

100 

zoo 

B7 


n 


surTtsTi*i Kxsian 
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G. 


mg./lOO G. 









Cais. 



C. 

p. 

F. 

Na. 

K. 


Fish : 

Oj^ters . • • 

J ox. 

1 t. 

0 

0 

3 

5-4 

03 

0-3 

73 

100 

110 

300 

15 

24 


1 „ 

0 

53 





Lemon sole (steamed) . 

1 

0 

6 

0-3 




PJaice (steamed) . . 

1 

0 

6-4 





Whiting (steamed) 

1 » 

0 

0 





Haddock (steamed) 

1 „ 

0 






Turbot (steamed) 
Haddock (smoked. 

1 „ 

0 

62 






1 

0 

67 

0-3 





1 „ 

0 

6-5 

1 

118 

310 


Lobster (boiled) , 

1 „ 

0 

G-4 


825 

258 


Trout (elver, steamed) . 

1 „ 

0 

6-7 


88 

374 


Crab (bolted) . . 

1 „ 

0 

58 





Halibut (steamed) 

1 „ 

0 

6-8 

1'2 

50 

540 


Hullet (red, steamed) , 

1 „ 

0 

65 

1-8 

118 

8C4 


Mullet (grey, steamed) 

1 » 

0 

63 

1-3 

04 

275 


Salmon (tinned) . 
Herring (baked in vine- 

1 „ 

0 

50 

1-8 

538 

820 


gar) . . 

Salmon (steamed) 

1 .. 

0 

5 

30 

C2 

233 


1 „ 

0 

5-7 

80 

48 

410 

58 

Kipper (baked) . . 

Sardines (tinned) 

1 .. 

1 „ 

0 

0 

7 

01 

84 

68 

000 

7C0 

520 

260 

SO 

86 

AHsceUanrout : 

Pickles (mixed, un- 








sweetened) 

I 

1-2 

02 

0 I 

2.300 

300 

S5 

Olive oil . 

Whbky (85% alcohol) . 

1 „ 

0 

0 

80 

0-2 

02 

270 

1 „ 

0 

0 

0 

0-1 

00 

50 

Lump sugar (8 lumps, 








J.lhch cube) , 

1 „ 

1 so 

0 

0 

0-8 

05 

120 


dinner, and the dose increased by 5 units every 2 or 3 days until the 
before-breakfast specimen is sugar-free. 

Soluble insulin (SI) is put up in strengths of 20, 40 and 80 units per 
ml. It has a rapid action, beginning about half an hour after injection, 
reaching its maximum in about 8 hours, end ceasing to have any effect 
in 6 hours. With soluble insulin breakfast contains the greatest amount 
of carbohydrate, dinner the next largest amount, with relatively little at 
lunch and tea. Not more than 50 units of soluble insulin should be given 
at a single injection, except in the treatment of coma. Soluble insulin 
is necessary for the treatment of hyperglycemic coma, before or after 
surgical operations, in acute gastro-enteritis, and for children or young 
people in whom rapid changes occur in the level of the blood sugar. 

Protamine zinc insulin (PZI) has a delaj’ed eflect, beginning about 
G hours after injection and lasting up to 24 hours or longer. It therefore 
tends to have a cumulative effect if daily injections are given, and is 
more likely to lead to hypoglycaemic coma than is soluble insulin. It is 
put up in two strengths, 40 and 80 units per ml. If zinc insulin is given 
the carbohydrate content of the food should be divided approximately 
equally between the four meals, and about 10 G. of carbohydrate taken 
at bedtime. 
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If protamine zinc insulin is injected before breakfast it is often found 
that the noon specimen of urine contains sugar, whereas specimens later 
in the day and in the early morning are sugar-free. In such cases 
soluble insulin should be injected before breakfast with the protamine 
zinc insulin, and the dose of soluble insulin should always be slightly 
greater than that of the sdne insulin. The two insulins are put in the 
same sjTinge and thus only one injection is required. Care must be 
taken to avoid mixing as far as possible the soluble and protamine zinc 
insulins in the syringe, as the soluble insulin is thereby converted into 
the zinc insidin. An amount of air equal to the volume of zinc insulin 
required is first injected into the zinc insulin phial. The needle is with- 
drawn and the required amount of soluble insulin is drawn into the 
syringe. The zinc insulin is now drawn into the syringe taking care that 
no air enters the syringe. The injection is now given. Owing to the slow 
rate of absorption of zinc insulin, it is useless for the treatment of coma 
associated with hyperglycasmia, for which soluble insulin alone is 
cfiicient. 

Insulin zinc suspensions (IZS) do not contain protein. There are 
three varieties of insulin zinc suspension. I.Z.S. (amorphous), or 
semilente insulin, is cficctivc for about 10 to 15 hours. I.Z.S. (ciystnl- 
linc), or uUmlcntc insulin, has a delayed action, which persists for about 
2]i to 30 hours. I.Z.S., or Icntc insulin, consists of a mi.vturc of three 
parts of amorphous and seven parts of crystalline insulin. This prodiiccs 
a fairly continuous lowering of the blood sugar for hours after injec- 
tion. The carbohydrate content of the food should be arranged so that 
the evening meal contains less than breakfast or the midday meal. If 
more than 50 units arc required, it is belter to use a combination of 
soluble insulin with protamine zinc insulin. TIjc Icntc insulins arc 
injected in tlie morning on getting up. Soluble insulins cannot be 
combined with insulin zinc .suspensions. The vial must be well shaken 
and the injection quickly made. They seldom provoke local insulin 
reactions, l>cing free from protein. Tlicy arc not cfTcclive in severe cases 
of hj’pcrglyc.xmitt with ketosis, especially when there is intcrcuiTcnt 
infection. 

hophane insulin {N.PM.) is a ciystalline suspension of insulin 
protamine sulphate and zinc. In doses of 40 units it may control the 
blood sugar for 24 hours, but in smaller doses its cfTcct is sliortcr. It is 
best given morning and evening for insulin sensitive cases in which tlic 
reaction to soluble insulin is too marked, as shown by glycosuria and 
ketonuria for a few hours before the next injection. The Icntc insulins 
are not used so much m formerly, a return being made to two daily 
injections of soluble insulin, or to insulin with soluble insulin. 

Orel Ilpposhjeamie Agents, Certain sulphonyl derivatives, especially 
the sulphonylurca preparation.^, have o hypoglycicmic cITect when given 
by mouth. Tlicy arc thought to stimulate the secretion of insulin. 
Tolbutamide (Rastinon) is pul up in 0-5 G. tablets. Tlie average dose 
for an adult is 2*5 G. the first day, 1*5 C. the second day, and then 0*5 C. 
morning and c\*ening, to l>c taken with or directly after food. They 
have bwn found elTcelix-e in controlling dial>etcs in the middle-agetl or 
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elderly diabetic %yho lias never liad ketosis, and who needs less than 
80 units of insulin a day. Tolbutamide is rapidly excreted, it may have 
to be discontinued after 2 to 4 years in about 25% of cases owing to the 
patient failing to respond to the drug, to abdominal pain or rashes, or to 
the patient gaining too much weight. Chloropropamidc (Diabenese) is 
put up in 100 and 250 mg. tablets. The initial single daily dose is 250 
to 500 mg. before breakfast, which is reduced to a maintenance dose of 
100 to 250 mg. Tolazamide (Tolanase) is put up in 100 or 250 mg. tabs., 
and the dose is 100 to 250 mg. daily with breakfast. TIic biguanidcs, 
phenformin and metformin, are anU-diabctic. Tiieir mode of action is 
uncertain and the side*efTccts are common, 

^Vhen the patient is on a satisfactory diet a careful search should be 
made for septic foci in the mouth, nose and throat, etc., and, if found, 
they should be eradicated; a chronically inflamed appendix or gall- 
bladder may require removal, before the metabolic processes are 
properly stabilised. 

Diabetic Treatment in case of Operations^ If an operation is required 
it should be performed under a local anesthetic, or with the aid of gas 
and oxygen, thiopentone, cydopropane, etc. Chloroform and ether 
should never be given. The patient should be stabilised as described 
above and not starved before the anesthetic. He should have his last 
meal 8 to 4 hours before the operation. Two and a half hours before 
the anssthetic he should be given 80 units of soluble insulin and half an 
hour later dextrose 2 oz. (60 G.) dissolved in water G fl. oz. (180 ml.) by 
mouth. On recovery from the ansslhetic the patient is given dextrose 
5 to 6 oz. (150 to 180 G.) by mouth or intravenously during the first 
24 hovffs. Thus dextrose 2 oz. (60 G.) dissolved in water C fl. oz. (180 ml.) 
may be given 8 times during the 24 hours, with 20 to 20 units of insulin 
injected half an hour before each dose. No insulin should be injected 
xmless the blood sugar is above 120 mg. per 100 ml., or if the urine is 
sugar-free. Four pints (2*4 litres) of fluid in all must be given during the 
first 24 hours, either by mouth or intravenously. The next day the patient 
will probably be able to take citrated milk feeds of 4 to C fl. oz. (120 
to 180 ml.) every 8 hours with dextrose 1 oz. (80 G.) in three of the feeds. 
Half an hour before these dextrose feeds 10 to 20 units of soluble insulin 
should be injected. The urine must be tested for sugar before each 
insulin injection. The diet is then gradually increased. 

Diabetes and Pregnancy. A diabetic woman can safely be allowed to 
become pregnant if she is properly treated. Further, pregnancy is more 
likely to occur in a diabetic who is under treatment with insulin than in 
one who is not being so treated. Still-birth is common in diabetes, 
unless the disease is accurately controlled. The blood sugar of an infant 
bom of a diabetic mother is often low (4 to 22 mg. per 100 ml.) and 
hypoglycffimic convulsions may occur which are quickly relieved by 
the administration of dextrose. During pregnancy there is a tendency 
to ketonuria. When the patient is in labour, milk, dextrose and insulin 
should be given as described under the treatment in the case of opera- 
tions. Csesarean section is unnecessary. During the puerperium there 
is a tendency to hypoglycsemia and the iosidio dosage may be reduced. 
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Beiinopathij. Lipotriad capsules, 0 U.d. for several months may 
improve the condition. 

AJler Treatment. ^Vhen the diet and the necessary insulin dosage 
arc determined, the patient can begin to look after himself, with montlily 
tests by the doctor of the blood and urine. He should be instructed 
how to give the insulin, how to test the urine morning and evening, 
and to keep the syringe with needle attached in industrial spirit in a 
long spirit-proof container ; he should also be warned of the danger 
of hypoglycremia, that he must always have a carbohydrate-containing 
meal within half an hour of a dose of insulin, that he should not take 
violent exercise while he is having injections, that he should cany' 
sugar with him to eat, should early symptoms of hypoglycxmia occur. 
Witli a feverish cold he will temporarily require more insulin. He must 
always guard against constipation. He may also be given a table showing 
how his standard diet can be varied. 

Treatment of Coma 

Coma Due to Ketosis. The following routine should be obser^'cd : 
The patient should be admitted to hospital if possible. The bed should 
be warmed with an electric blanket or hot bottles, great core being 
taken to avoid burning the patient. The lungs should be examined to 
exclude pneumonia, and, if present, a course of penicillin injections 
begun. A catheter specimen of urine is taken and tested for glucose and 
ketone bodies. A specimen of blood is sent to the laboratory’ for blood 
sugar, urea and alkali reserve estimations. The blood pressure is taken. 
If the urine contains much sugar giv’c on immediate injection of 100 units 
of soluble insulin subcutaneously, and if the pulse is very feeble 20 units 
also intravenously. There is usually considerable dchydmtion owing to 
the polyuria and possibly to the vomiting in the early stages. Five litres 
or more of fluid may be lost from the blood nnd tissue spaces, the greater 
part being from the latter site. To combat dehydration give an intra- 
venous injection of 1,500 ml. of normal saline in 1 hour and later run it 
in at the rate of 500 ml. an hour, up to a total of 4 to 5 litres in 24 hours. 
If there is evidence of cardiac failure the saline must be run in more 
slowly, taking care that cedema of llic lungs docs not develop. Alterna- 
tively a solution of sod. chlorid. 5*85 G., sod. Inct. 8*30 G., aq. dcst. ad 
1,000 ml. may be used. The stomach should be washed out and an enema 
given providing the patient is not too collapsed. The blood sugar reading 
should now l>e available, but if this is not possible subsequent insulin 
injections must be guided by the sugar content of the urine. Some 
nutboritics advise injecting 100 to 200 units of insulin every hour at first, 
but usually good results arc obtained with 50 units every hour. The 
mistake which is liable to be made is not to give enough insulin. In verj’ 
severe c.ases larger amounts arc required, up to 1,000 units in the first 
24 hours. As soon ns ketone bodies disappear from the urine smaller 
amounts of insulin arc required. It is a moot point whether or not dex- 
trose should be injected intravenously, Hy so doing ketosis is likely to 
disapjKnr more rapidly, and it also as'oids the possihilily of converting 
the iij'perglyc.rmi.i Into hj-poglycarmia. It is usually helpful to replace 
the normal saline drip by one containing 5% dextrose in one-third 
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norma! saline after the first 2 to 8 litres have been infused, running it in 
at 500 ml. an hour. This also usually increases the urine output and aids 
in raising the blood pressure. If the pressure remains low 500 ml. of whole 
blood should be given intravenously. In addition nikethamide 
(Coramine) 2 to 0 ml. may be injected into a vein. If the urine shows no 
glucose at any test no further insulin should be given until a blood sugar 
reading has been obtained. In some cases after the ketosis has dis- 
appeared the blood potassium falls to a low level with extreme weakness 
of the limb muscles and of the diaphmgm, resulting in dyspnoea. For 
tliis 2 G. of potassium chloride may be given every hour for 8 doses, if 
the patient can swallow, or 200 ml. of a 1% solution of potassium chl^ 
ride are run slowly into a vein. Potassium salts should not be given if 
there is oliguria. 

On recovery from coma the patient should be given milk, 6 to 8 fl. oz. 
(180 to 240 ml.), every 8 hours, with water, meat extracts or orange 
juice, between the milk feeds, and insulin 8 times a day in amounts 
sufficient to keep the urine nearly free from sugar ; acetone bodies will 
reappear, and to get rid of them dextrose should be given in addition, 
i to 1 oz. (15 to 80 G.) in the three feeds which follow the insulin injec- 
tions. In about 24 to 48 hours the patient can be put on a diabetic diet 
and the extra dextrose continued until the acetone bodies disappear 
from the urine, the insulin being adjusted to keep the urine sugar free. 
A careful search for a septic focus should now be made, and if possible 
it should be eradicated. One million units (600 mg.) of benzylpenicillin 
should be injected daily for 5 days as a prophylactic against infection. 

Coma Due to Hypoglycsmla. HypogJycajmic coma may come on 
suddenly, the patient having convulsions. It may occur during the night 
while the patient is asleep. The patient who is receiving insulin 
should always have with him some lumps of sugar and eat them at the 
earliest symptom. Hypoglycemic coma can usually be relieved by the 
intramuscular injection of l ml. of inject, adrenaline (B.P.) 1 m 1,000 
and the intravenous injection of 20 to 100 ml. of 10% dextrose in normal 
saline, which should be repeated every half hour if necessary. In some 
cases as much as 200 G. of dextrose are required. Alternatively, if the 
coma is not very deep, dextrose 2 oz. (60 G.) in water 6 D. oz. (180 ml.) 
may be introduced into the stomach through a nasal tube. When the 
patient can swallow he should be given dextrose i oz. (15 G.) by mouth 
every hour for several hours, esperially if the hypoglyctemia is due to a 
long-acting insulin. 

Crystalline glucagon may also be used fop insulin shock, 0-2 mg./kg. 
body weight being injected intravenously. 

Pre-Diabetes 

It is estimated that there were about 800,000 diabetics in England 
and Wales under treatment in 1962, and an equal number not detected. 

Screen surveys, testing urine wi^ the Clinistix, give some idea of the 
incidence of disturbances of glucose metabolism. These have led to a 
classification of (o) diabetes, (6) intermediate (pre-diabetes or potential 
diabetes) and (c) non-diabetes. 
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Pre-diabetes has been defined as “ the period in life of a diabetic 
before the diagnosis is made.” The effective secreting power of the 
pancreas may be slightly reduced. The oral dextrose tolerance test 
may show slight abnormalities under the usual test conditions, but the 
augmented prednisone dextrose tolerance test may be abnormal. The 
patient is given 20 mg. prednisone at noon, 4 pm. and 8 pm. while taking 
a high carbohydrate diet. If the test is abnormal, the glucose in all the 
urine passed between 10 pm. and 6 am. is increased, the upper normal 
limit being CO mg./hour. 

The intravenous test is more accurate than the oral test, owng to 
difTercnccs in dextrose absorption in the latter. 

Subjects likely to be in a pre-diabetic state arc women who have large 
babies or slill-birtlis, and anyone who has a family history of diabetes. 

Tlierc is no certainty that a pre-diabetic condition will dc^’elop into 
diabetes, and there is no known method of preventing a pre-diabetic 
condition from becoming diabetes. 

Addosls 

Acidosis implies that there is a lowering of the alkali reserve (chiefly 
bicarbonates) in Uie blood. There is not necessarily an acidemia, /.e., 
increase in the hydrogen ion concentration of the blood. In ketosis, 
such abnormal substances as ^ bydroxybutjTic acid and acetone are 
present in tlie blood. 

Clinical Findings. Acidosis is of importance in several conditions 
such as : Diabetes, this Is described on p. CCS. Unexplained pyrexia in 
children, and recurrent cyclic vomiUng may be due to acidosis ; such 
children are abnormally intolerant of fat In their diet or of fot-containing 
medicines such as cod-Uver oil. Von Gierke’s disease is accompanied 
by acidosis. Acidosis may occur in renal failure owing to diminished 
formation of hydrogen and ammonia ions, and reduced urine output. 
Severe slar>’alion or chronic diarrhma lead to acidosis. Carbon 
monoxide poisoning causes acidosis by interference with the oxygen 
supply of the tissues. In acute necrosis of the liver and in pernicious 
vomiting of pregnanej*, acidosis may occur, probably due to the toxic 
effects on the liver. Acidosis also results from the ndmlnistralion of 
ammonium cliloride. Tlie simiptoms vary to a certain degree irith the 
predisposing causes; they include headache, faintness, nausea, vomiting, 
abdominal pain, air hunger, neuritis and p>*rcxia. 

Differential Diagnosis. This is effected by ; 1. Examination of 
the urine for acetone bodies. 2. Determination of the alkali reserve 
of the blood. 8. Determination of the alveolar COj tension. 

Treatment. Prxrphylaeiic. Acidosis can be prevented by ensuring 
a suflkieney of carbohj*drate in the diet, together with insulin, if 
required in diabetes, to metabolise the carbohydrate. 

Curefitr. Dattrose roust be given by mouth, 1 to 2 oz. (80 to CO G.) 
daily, or by rectum or intravenously, so that the glycogen content of the 
lircf is maintained. Dch}*dration and tjd*'*^*ctioa should be corrected 
by tlie intravenous InjecUon of normal#' t of a mixture of iwtonic 
s^ium chloride and of Isotonic •odttr^ ^ 
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' Alkalosis 

Alkalosis is characterised by an Increase in the available alkali 
reserves in the blood. In alkalffimia the hydrogen ion concentration is 
lowered. 

Clinical Findings. Alkalosis results from administration of massive 
doses of alkali, as in the treatment of gastric or duodenal ulcers, 
especially if there is gastric stasis or renal insufficiency. It may also 
be caused by persistent vomiting, due to obstruction at the pylorus or 
high up in the intestine. In hyperventilation and in anoxsemia associated 
with high altitudes or heart failure there is alkalsemia with a fall in the 
alkali reserves. The chief symptoms are : Malaise, headache, giddiness, 
anorexia, vonuting, tetany and coma. 

Differential Diagnosis. This can be confirmed by determining the 
alkali reserve of the blood, and the blood nitrogen figures are usually 
raised. 

Treatment. All alkalis should be discontinued at once, and 1 oz. 
(30 G.) of dextrose given by mouth 8 times a day. Normal saline should 
be injected intravenously. In severe cases the electrolytic balance must 
be restored by the intravenous injection of a solution of potassium, 
soffium and ammonium chloride. 


Gout 

Definition. A disease characterised by excess of uric acid in the 
blood, uratic deposits in tissues, and joint manifestations. Podagra 
implies gout in the fool and cheiragra gout in the hand. 

Etiology. The cause is not known. There is probably a metabolic 
error with regard to nucleoptoteins, combined with a sensitiveness to 
certain protein substances, such as ore contained in foods or bacteria, 
which precipitate an attack. Gout is often associated nuth asthma, 
urticaria or eczema. Gout is not due solely to excess of uric acid in the 
blood, as much higlier figures are obtained in such diseases as leuktcmia, 
without any manifestation of gout. Predisposing causes: 1. Heredity: 
The gouty diathesis is frequently noted in Europe, and it is said tJiat in 
America o\it of 7 million sufferers from chronic rheumatism, one-third 
of a million are affected by gout. 2. Age : Usually middle age and after. 
3. Sex : Males predominate. 4. Food and alcohol ; Overeating, especially 
of meat, and overdrinking, especially of beer, port and sweet wines. 
5. Occupation : Workers in lead and maltsters are prone to gout. 
G. Infection: In teeth, tonsils, nasopharjmx and the intestinal tract. 
7. Season: Especially in tJie spring. 8. Locality: Chiefly in temperate 
zones, especially England and Germany; gout is rare in Scotland, 
probably due to a low incidence of beer and wine drinking. An attack 
may be precipitated by trauma to a joint, by a surgical operation, by 
injection of crude liver preparations, by mental worries, by certain 
articles of diet which vary in dilTcicnt individuals, such as strawberries, 
white wine, jiort, etc., by infection >vith micro-organisms and by 
chlorotluaride and its derivatives. Gout is much less common nowadays, 
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presumably due to moderation in food and drink and the greater 
attention given to the eradication of septic foci. 

Pathology. There is an excess of uric acid in the blood, the average 
amount in gout being 5 to 9 mg. per lOO ml. (normal 1 to 4 mg. per 
100 ml. plasma.) Deposits of mono*sodium urate are found in tissues 
vrhich are comparatively avascular and rich in sodium. Thus tophi 
(“ chalk stones,** composed mainly of urates) occur in the cartilage of the 
ear, eyelid, nose, in the olecranon and prepatellar burse, around joints 
especially of the hands and feet and In tendons and ligaments. The uric 
acid elimination in the urine is diminished for a day or so before an acute 
attack of gout, but increases during the attack. Uric acid is derived 
from nucleoprotcin ; nucleoprotein is present in the cell nuclei of tlic 
tissues (endogenous source) and in the nuclei of foodstuffs (exogenous 
source). It may also be synthesised to a slight degree in the body from 
glycine, serine, ammonia and carbon dioxide. Nucleoprotcins in the 
body arc metabolised Avith the formation of nucleic acid, a substance 
containing the purin ring, CjN*. This is N — C 

converted into adenine (amino-purin) and pLurx i I 

guanine (diamino*purin), and by an RING. ^ 9"”^v 

enzyme, xanthine oxidase, a fiavoprolcin, j | 

into hypoxanthinc (oxypurin), xanthine N — C — Sy 

(dioxjT)urin) and finally into uric acid (trioxypurin)! It is probable that 
nil tlie uric acid formed in man is not excreted, some being further 
kataholised in the blood. 

Fost*mortem examination of an affected joint shows whitish smears 
of urate on the cartilage, just under the surface i the palms of the 
hands may show white lines ; the joints are deformed ; tophi may 
be seen ulcerating through tlie skin. Death usually results from 
complications due to cardio*vnscular degeneration or chronic nephritis. 
Thus myocardial degeneration, pcricorditis, atheroma, arteriosclerosis, 
cerebral hicmorrluigc, chronic nephritis or bronchitis may be found. 
Uniilc deposits moy be seen at the apex of the pyramids of the 
kidneys. 

Clinical Finings. AcuUGoul, The patient is usually a middIc>oged 
man, who may give o history of previous attacks or of digestive troubles. 
For a few days before the attack he feels irritable, depressed and may 
have flatulent dj-spepsin and constipation. The attack usually begins 
during the night, tlie patient yraking with severe pain of a burning, 
boring diameter in tlic metAtar80>phalangeal joint of the big toe, in 
the ankle or heel ; he may shiver and sweat, and after scvcml hours’ 
agony fall asleep to awake in the morning and find the joint rwollen, 
red, hot, tense and shiny, Post-opemlive gout is described appearing 
from a few hours to n few days after a surgical operation. 
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or it may begin at night and last through the day. After the attack the 
patient often feels extremely fit. Other joints less frequently affected 
are those of the finger or thumb, the knee, wrist or elbow, but very 
rarely the hip or shoulder. Polyarthritic attacks are infrequent. The 
blood : During an attack this shows a polymorphonuclear leucocytosis 
of 20,000 to 25,000 per c.mm. The sedimentation rate of the red cells is 
considerably increased during the acute stage. The urine : Uric acid 
excretion falls before, and rises during the attack for 2 or 8 days. 

Differential Diagnosis. Acute gout must be distinguished from acute 
rheumatism, suppuration around or in a joint, gonorrheal arthritis, 
infective arthritis, synovitis, an infiamed bunion, and tuberculous or 
syphilitic arthritis. The characterifitics of acute gout are the typical 
appearances and lustory, the presence of tophi in the ears, etc., and a 
blood uric acid content of over 4 mg. per 100 ml, 

Pseudogoui may be mistaken for gout. The arthritis is caused by 
crystals of calcium pyrophosphate. The attacks may appear to be 
typical of gout, but larger joints are particularly affected, especially the 
knees. X-rays show calcification in the joint.' The uric acid level in the 
blood is normal. Diagnosis Is established by finding calcium micro- 
crystals in the synovial fluid. 

Course and CompUcatioos. A second attack may never occur, but 
usually it develops within a year, subsequent recurrences are more 
frequent. Complications include suppuration around tophi ; cardio* 
vascular degeneration and chronic nephritis are often met with. 

Prognosis. Gout is seldom fatal, unless associated diseases are 
present. Death is usually due to cardio-vascular or renal lesions. 

Treatment. Prophylactic, IVhen there is gout in the family, the 
precauUons required are the eradication of all septic foci and moderation 
in eating and drinking. If the patient recognises the premonitory 
symptoms of an attack, he should take tab. colchicine 1/240 gr. (0-25 mg.) 
2 tabs, two-hourly for 4 to 6 doses. 

Curative. During the attack : The leg or arm should be supported 
on a pillow, covered with wool and guarded by a cradle. Warm 
fomentations of lolio plumbi c. opio (B.P.C.) diluted with an equal 
volume of water on lint, or of Sod. bicarb, 1 oz. (30 G.), tnc. opii 1 fl. oz. 
(SO ml.) and water to a pint (<J00 ml.) may be applied. The bowels 
should be opened by a saline aperient. At the first symptom colchicine 
should be taken in the doses recommended above every 2 hours when 
awake. It should be continued until the pain is relieved or until dlarrlicea 
occurs. In no case should more than 8 mg. be giv’cn in a course. In a 
subsequent acute attack the patient should take 2 tablets of colcliicinc 
less than the dose which produced diarrhcca. Good results have been 
obtained by the intramuscular injection of ACTII (Cortrophin-ZN) CO to 
80 i.u. followed by a similar dose 24 to 48 hours later if necessary. 
Prednisone also has a good eiTcct in doses of 20 mg. b.i.d. for 0 or 4 days, 
and then 10 mg. b.i.d. daily for 4 to 8 days. Colchicine should be given 
simultaneously in small doses, I tab. 1/240 gr. (0-25 mg.) twice a day, 
providing there is no diarrhcca, and continued for a few days after 
discontinuing the ACTII or prednisone. Phenylbutazone (Butazolidin) 
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is also effective in gout, in doses of one tab., 100 mg., every C hours for 
4 doses, then every 8 hours for 8 doses, and then twice daily until tlie 
attack subsides. The patient should drink plenty of fluids, 4 to 8 pints 
(2-4 to 4‘8 litres) in the 24 hours, hot water, hot weak tea, orangeade, or 
barley water, and he may also have toast, milk, bread and butter, and 
milk pudding. After the acute symptoms have subsided the diet is 
increased, fish and chicken being given. Atophan (dneophenum B.P.) 
is a dangerous drug, it may cause acute necrosis of the liver and should 
not be prescribed. All infective foci in the mouth should subsequently 
be eradicated. 

Chronic Gout. Gout is considered to be chronic when an attack 
lasts for several weeks, or when attacks recur at short intervals. Usually 
several joints arc affected, permanent deformity ensues and the general 
health is impaired. The tophi may ulcerate through the skin and 
suppuration occur around them. There may be thickening of the 
olecranon and prepatellar bursas. The urine may contain a trace of 
protein or of glucose. Eczema is often present. The tophi usually differ- 
entiate chronic gout from osteoarthritis, although the two conditions 
may he combined. X-ray examination of the hands may show 
“ punched out ” areas in the distal parts of the phalanges. Fibrositis 
is sometimes a manifestation of chronic gout. 

Treatment. Diet. The patient should avoid substances rich in 
purins, such as sweetbreads, liver, kidneys, brains, sardines, anchovies, 
turkey, pork, veal, beef, duck, goose, partridge, bacon, rabbit, lamb, 
meat soups and extracts, and lentils, ^rin-poor substances are advis- 
able, these include white bread, butter, cheese, eggs, rice, tapioca, 
milk, cereals, and green vegetables. Fruits, such as peaches, apples, 
pears, grapes, cherries, and oranges may be given. As the blood uric 
acid rises on a high fat diet, the amount of fat taken should be strictly 
limited. Carbohydrotes do not appear to be harmful. Plenty of fluid, 
such os hot water, should be drunk on rising and retiring. Tea, coffee 
and cocoa may be taken in moderation. It is bettor to avoid nil alcohol. 
A little ** dry ** wine or whisky may be allowed. The bowels should be 
kept open regularly and a saline aperient taken from time to time. 
Tlie continuous use of uricosuric drugs to prevent recurrent attacks of 
gout and to provoke resolution of tophi is now generally recognised. 
The choice lies between probenecid (Bcncmid), .Vntumn, salicyhilcs 
and allopurinol (Zyloric). iJcncmid is put up in Ov G. tablets. Treatment 
is begun with 1 tab. daily, then 2 tnl>s. daily, and then 3 or 4 tabs, daily. 
The maintenance dose is 1 to 4 labs, daily, ncconling to the blood uric 
acid level. Bcncmid causes a rapid fall in the bloml uric acid level from 
10 mg./lOO ml. to n level of 4 rog./lOO ml. After t!>e patient has l>ccn 
Inking the tablets for a few weeks he may develop an attack of gout, the 
NO-ealletl ** Bcncmid gout.” Tijis may l)c pnr\*entc<l by tlic simultaneous 
mlrninislration of tab. coJchirinc 1/240 gr. (0*25 nig.), 2 labs, daily for 
2 weeks. 

Antumnisput upin 100 mg. tabs., Uie m.imlenanccdosc lacing about 
2 tabs, djuly. So<iium sallcj'latc 00 gr. (C G.), is given in divided doses, 
daily for 0 months, when the dose can Ijc fcduml to three times a week. 
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AUopurinol, in doses of 200 to 400 mg., is an alternative to uricosuric 
drugs -when renal function is impaired or when other drugs are ineffective. 
It diminishes uric acid formation by inhibiting the oxidation of hypo- 
xanthine and xanthine into uric acid. It is put up in scored tableU of 
100 mg. Colchicine, in doses recommended above, should be given 
during tlie initial period to prevent the precipitation of an acute attack 
of gout. Its use later may be combined with that of salicylates. 

Irregular Gout. (Suppressed or retrocedent gout.) In some cases an 
acute attack of gout ceases suddenly, as may happen if the affected 
part is put into cold water. The patient may become unconscious or 
die. Death is probably not due to gout but to associated degeneration 
in other organs, such as the cardio-vascular or renal system. It is 
thought that in some cases gout may give rise to acute gastric or 
intestinal symptoms, to pwecordial pain unrelated to effort, and that 
ocular lesions, such as iritis, conjunctivitis and choroiditis, may, in 
some cases, be due to gout rather than to infection. 

Obesity 

(Lipomatont Vnivertalit) 

Definltloo. Excessive generalised deposition of fat in the body. 

Physiology and Pathology. The nature of the regulating mecsbanism 
which controls body weight is not known. The diet of on overage healthy 
male not doing heavy muscular work is composed of about 500 G. of 
carbohydrate. 100 G. of protein and 100 G. of fat, and yields 8,800 
calories. In order to maintain a steady weight the energy output 
must balance this intake. The energy expended is made up of basal 
metabolism, metabolism due to muscular activity, and possibly 
metabolism resulting from the specific dynamic action of food. As a 
diet of 8,800 calories yields more energy than is necessary for physio- 
logical requirements, the metabolic processes are presumably rois^ in 
individuals who do not put on weight or else a considerable amount of 
the food is excreted undigested. There is no evidence to support the 
latter view. Obesity may be 

1. DevelopmentaL This is usually a hereditary condition. 

^ 2. Nutritional or exogenous. This may be due to overeating, over- 
drinking, alcoholism, and lack of exercise. In some cases there is water 
retention in the tissues, especially in the fatty tissues. Giving up 
Smoking usually results in a gain in weight, ns the patient eats more. 
U orry and other psychological factors may also result in obesity, 
a. Sletabolic or endogenous. This may result from endocrine 
disturbances, such as h>’pothyToidisra, hypothalamic lesions, hyper- 
adrenia associated with Cushing's sjmdrome, hypcradreno-corticalism 
and deficiency of secretion from the ovaries (as at the climacteric) or 
from the testicles (as in eunuchs). It has been suggested by Kckvrick et 
of. that obese people may be able to turn fat into carbohydrate at a 
higher rate than the non-obese. 

Clinical Findings. The weight of the patient is usually several 
Slones (I stone = 0-5 kg.) above the normal for the age and height, the 
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disposition is generally calm and clicerful, the only complaint being due 
to the personal appearance and discomfort of the excess of fat, which may 
also cause dyspnoea from cardiac embarrassment. Investigation of 
cases of obesity involves first an inquiry into the history as regards 
heredity, diet and exercise. An esUmation should be made of the basal 
metabolic rate, sugar tolerance and water elimination, and special tests 
performed with respect to the ductless glands. Unless the obesity is due 
to hypolh}Toidisra, the basal metabolic rate is usually within normal 
limits. 

Course and Complications. The condition is often slowly progressive, 
and complications may occur, such as flat feet, arthritis of the knees, 
hypertension, fatty infiltration or degeneration of the heart, diabetes 
mclUtus and chronic bronchitis. 

Prognosis. Obesity tends to lower the expectation of life, owing 
to the liability to complications ; further, severe illnesses and abdominal 
operations are less well borne. 

Treatment. Prophylactic. ‘Where a hereditary tendency exists, a 
regular check should be kept on the weight. Any increase should 
at once be countered by a dietetic restriction or increase in exercise. 
As a man weighing 70 kg. nill only use up 140 calories on walking 
21 miles (4 km.) in an hour, it can be seen that reduction of diet is of 
greater importance than on increase of exercise in keeping the weight 
within bounds, 

Curaiive, It is usually difficult to persuade the patient that the only 
source of his excessive fat is what he puts in his mouth. In developed 
cases of exogenous obesity the weight should be gradually reduced by 
about 2 to C pounds (0-0 to 1*4 kg.) a week. The caloric S’aluc of the 
patient's normal diet should first be determined ; it will often be found 
to be high, over 4,000 calorics. Sugar, potatoes, c.'ikcs, sweets, cliocolatc, 
butter, jam, marmalade, lioncy, puddings, pastries, ices, saxisnges, n\its, 
cheese, wines and beer should then be eliminated and bread reduced. 
Weight is sometimes lost more quickly if the patient is kept in betl for a 
week or two at the Ijcginning of the treatment. If this docs not prodneo 
siinicjcnt Io":s in weight the patient sliotild be placed on n special diet 
containing al)Out 1,000 c.alorics. It should contain about 1 G. of protein 
per kg. of IxHly weight, and not too much fat or severe acidosis is liable 
to develop. The following <Iict of nI)Out 1,000 calorics, containing 
approximately protein 80 G., fat 3S G., and cnrl)ohydrate 77 G. may l>e 
uwl. Alwut 7." G. carliohydralc is ncccssarj’ daily for brain mctalx)Hsm. 

Breakfast. Grilled fish, 4 oz. (120 G.), or grilled fish, 2i or. (75 G.) 
and egg (I), or hacon, } or. (20 G.) and tomatoes, 3 or. (00 G.), or 
cold ijam, 2 or. (CO G.), or Kacon, 4 or. (15 G.) and egg (1), or 
eggs (2). Iwilctl or poachctl; Toast, 4 or. (15 G.); Butter, 4 or, 
(5 G.); Sugarless marmalade, 4 or. (15 G.); .Milk. U fl. or, (45 ml.); 
Tea. Ltmch. Boast l>eef or mutton, hot or cold, 2 or. (COG.), or grillctl 
steak, Iwilcd beef, grillctl chop, boiled mutton, roast turkey or chicken, 
21 or. (75 G.), or veal, 3 or. (00 G.), or grilled swcrtbre.ads, 3 nr, (00 G.) 
with baron, 1 or. (15 G.), or liver, 3} or. (105 0.); Green vegetables, 

4 or. (120 O.) or taUd. 4 or. (120 G.); Stewed fruit, 8 or. (90 C.) or fresh 
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fruit, 4 oz. (120 G.); Toast, \ oz. (16 G.): Butter, | oz. (5 G.). Dinner. 
Fried fish, 2^ oz. (75 G.) or meats as at lunch, or eggs (2) boiled, poached 
or made into an omelette; Vegetables, fruit, toast and butter as at lunch; 
Toast may be increased to 1 oz. (30 G.) if the vegetables are omitted; 
Tea. JOp.m. Water biscuits (2); Jlilk, 1 fl, oz. (30 ml.); Tea; Saccharin 
for sweetening at all meals. 

Fluid should be restricted to about 50 fl. oz. (1'5 litres) in the 24 hours. 
Appetite may be reduced by taking dexamphetamine sulphate, 10 mg. 
tab. or Preludin (phenmetrazine) tab. 25 mg. half an hour before 
breakfast and lunch. In obesity due to hypothyroidism, thyroideum 
J to 1 gr. (30 to 60 mg.) or tab. thyroxine sodium B.P. 0*05 mg. tab. to 
0-1 mg. tab. can be given dfiuly and gradually increased. 

Mersalyl or chlorothiazide derivatives (see p. 243), a salt poor diet 
and restriction of fluid intake to 35 or 40 fl. oz. (1 or 1‘2 litre) in the 
24 hours should be used for excess of weight due to water retention. 
Exercise should also be taken, a walk of a mile or more daily or simple 
exercises such as contracting the trunk and abdominal muscles. 

Localised Lipomatosis 

Ix)calised deposits of fat may occtjr in the following conditions ; — 
I. Lipoma, single or multiple. These should be removed if growing 
rapidly owing to the risk of sarcomatous changes. 2. Localised obesity, 
the fat accumulating over the hips or abdomen. Vibration and massage 
are useful in these cases. Gluteal humps of fat are met with in Bushmen 
and Hottentots. They are analagous to the camel’s hump and become 
flabby during starvation. The condition Is known as steatopygy* 
Symmetrical excess of adipose tissue may form in the neck, constituting 
the “ fat neck ” of Madelung. 8. Adiposis dolorosa. 4. Pseudo-hyper- 
trophic muscular dystrophy. 

Llpodystrophla Progressiva 

A disease of children characterised by progressive wasting of the 
face, neck, arms, thorax and abdomen. The cause is not known, 
it has been suggested that it is due to a tropho-neurosis. The buttocks 
and legs are usually normal but in women there may be increase of fat 
over the hips, buttocks and legs. The wasting is due to loss of fat, the 
tone of the muscles being normal. The loss of fat is steadily progressive 
for periods up to 2 or 10 years. The general health is not impaired. 

Localised Lipodystrophy 

Loss of subcutaneous fat occurs in some individuals in the arms or 
legs, in association with repeated injections of insulin (see p. 670). Local 
panatrophy may also occur apart from insulin injections, with wasting 
of the subcutaneous tissues including muscles. It may be seen in the 
arm or leg and the cause is unknown. 

Ochronosis 

Definition. A rare disease characterised by pigmentation of cartilage 
and skin, arthritis and urinary changes. 
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Etiology. There are three groups of cases ; 1. Associated with alkap- 
tonuria, an inborn error of metabolism of tyrosine and phenylalanine, 
in which, owing to a complete lack of homogentisic acid oxidase, homo- 
gentisic acid is excreted in the urine. 2. Associated with chronic absorp- 
tion of carbolic acid, used for dressing wounds, usually ulcers on the 
legs, for prolonged periods, such as 20 or 80 years, Carboluria is usually 
present. The steps in the conversion of phenol to ochronotic pigment are 
not known. 8. Occurring apart from citlier of these conditions. 

Pathology. In ochronosis melanin is deposited as yellow-bro\vn 
particles in the cartilage of the ears, nose, eyelids, tracliea, bronchi and 
in the ligaments and fibrous tissues of the body. Chronic osteoarthritis 
may be present in the large joints. In alkaptonuria, homogentisic acid 
is passed in the urine, owing to incomplete metabolism of tyrosine. 

Clinical Findings. The patient is usually an adult who seeks 
advice cither on account of the pigmentation of the ears or face, or 
because of arthritis. A cliild may be brought to the doctor because 
his urine darkens on standing, or the patient may seek advice because 
he has been rejected for life assurance. In the cases due to carboluria 
a history is usually obtained of a wound being treated with carbolic 
dressings for a prolonged period. 

On Examination : The cartilaginous parts of tlie ears appear bluish, 
and a blue-black area of pigmentation may be seen in the sclcrotics. 
The tendons of the hands arc pigmented and the skin of the face and 
hands may be yellow-brown or brownish-black in patches. Osteo- 
arthritis may be found in the knees or other joints. X*ray c.xamination 
may show calcification of the intervertebral discs. The urine may 
contain homogentisic add, becoming dark on standing, staining the 
clothes and reducing Benedict’s and Fchling’s solutions, or it may give 
the reaction for carboluria. 

DifTcrentlal Diagnosis. Alkaptonuria must be diUcrcntiatcd from 
glycosuria by chemical tests. Yeast docs not ferment homogentisic acid. 

Course and Complications. Alkaptonuria is a congenital abnormality 
and persists through life. 

I^gnosis. Alkaptonuria does not shorten life. 

Treatment, rrophyladic. Carbolic acid should not be used for 
dressings for prolonged periods, 

- Curaitve. If the ochronosis is due to carbolic acid, the dressings 
must be discontinued ; in alkaptonuria the protein in the diet should 
not exceed 100 G. a day. 


HtcnsochnmiatosU 
(Dich?^ Bronz/) 

Definition. A disease characterised by pigmentation of tlie skin, 
fibrosis of the liter and pancrea-s, and glycosuria. 

Etiology, lltcmochromalosis is probably due to an lnl>om error of 
Iron metabolism, stales predominate over females m the proportion of 
20 to 1. It is probably inherited as an autosomal recessive gene. Tlse 
fundamental nbnoTmality appears to be an increased nbwrption of iron. 
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possibly due to the greater reducing power of the intestinal reducing cells 
which form more ferrous iron than normal. The lower incidence in women 
is probably due to blood losses at menstruation and pregnancy, which get 
rid of excessive iron in the blood. It has been suggested that wine may 
be the source of iron in chronic alcoholics who develop hcemochrom- 
atosis. Transfusion hsemochromatosis, occurring after over 100 trans- 
fusions for aplastic auEemia, has been described, and also dietary 
htemochromatosis in which there is increased absorption of iron. 

Pathology. Hasmosiderin is deposited in excess in nearly all the tissues, 
including the skin. Hsemofuscin (iron-free), which is related to melanin 
and contains sulphur, is deposited in the heart and intestinal muscle. 
The liver may contain up to SO G. iron. This does not result from in- 
creased blood destruction, but Is probably due to increased absorption 
of iron, the “ mucosal block ”, which normally limits the absorption of 
iron, not being efficacious. The liver, pancreas and spleen are cirrhotic 
and the glycosuria is considered to be secondary to chronic interstitial 
pancreatitis. 

Clinical Findings. The patient is almost invariably an adult over 
the age of 40 who notices darkening of his skin, or else complains of the 
symptoms of diabetes, such as thirst, polyuria and loss of weight, or of 
those due to chronic acidosis, such as headache and neuritis. The late 
age of onset is due to the gradual accumulation of iron in the tissues. 

On Examination ; The body is somewhat wasted, the skin shows 
excess of pigmentation, especially in the face, axille and groins, and 
pigment may be deposited in the mouth, but there is no jaundice. The 
pigmentation may be ashy-grey, slaty-blue due to Iron, or bronze due to 
melanin. In some cases cutaneous pigmentation is absent. The liver is 
enlarged, firm and irregular, and the spleen may be felt. There is sexual 
hypoplasia with loss of pubic and axiUnry hair. The urine in about 80% 
of cases contains glucose and acetone l»dies may be present. Hamo- 
siderin may be found in the urinary deposit. A blood sugar tolerance 
test shows the typical diabetic curve when glycosuria is present. In 
the early stages there may be no glycosuria, and in some cases there is 
no cutaneous pigmentation. The serum iron level is raised, above the 
normal of 80 to 180 microgratns per 100 ml. 

Differential Diagnosis. Other causes of pigmentation must be 
excluded, such as Addison's disease. The presence of iron In the skin 
and sweat glands is diagnostic of hsmochromatosis. The hepatic en- 
largement should be differentiated from cirrhosis due to other causes or 
to carcinoma. Needle biopsy will establish the diagnosis. The association 
of pigmentation, enlarged liver, glycosuria, and heart failure is very 
suggestive. 

Course and Complications. The course is usually slowly progressive. 
Ascites may develop. Other complications include rupture of erso- 
phageal varices, pulmonary tuberculosis and diabetic coma. 

Prognosis. Tliis is rather more unfavourable than in the case of 
diabetes mellilus. Death may occur from diabetes, from cardiac 
failure, from cirrhosis of the liver, or from hepatoma. 

Treatment. lYhen glycosuria is present the treatment is similar to 
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that employed in diabetes meUitus. Repeated venesections have been 
suggested, such as 500 ml. every -week. These will remove about 250 mg. 
iron from the blood, and a correspondingamountpassesfrom the tissues 
into the blood. The results of venesection os a long term treatment have 
not yet been determined. 


Primary Amyloidosis 

The cause of this rare condition is unknown. This group includes the 
inherited amyloidoscs. The tissues in which amyloid is deposited include 
the heart, the skeletal and smooth muscles, lymph nodes, the tongue, 
the arteries and the skin. The spleen, Hver, kidneys and adrenals arc 
less often involved. The tongue is enlarged; papules, plaques and 
localised luemorrhages may be seen in the skin and mucous membranes. 
The disease is met with after the age of 40 years, the clinical picture being 
usually that of congestive heart failure or bilateral pleural effusion, with, 
at times, peripheral neuropathy. The latter is cliaractcriscd by lightning 
p.ains and muscle weakness. The peripheral nerves may be thickened. 
There may be difficulty in speech and in swallowing. Biopsy of the 
tongue or of a skin lesion may establish the diagnosis, but the congo-red 
test for amyloid is unreliable. Death usually occurs from heart failure 
in about 3 years from the date of diagnosis. 

The Fanconl Syndrome 

In this disease there is a complicated assortment of metabolic errors 
due to o congenital defect in the renal tubules which ntfccts both their 
secretory and re-absorptive functions. As a result of a defect in the 
proximal convoluted tubules there is excessive loss in the urine of 
glucose, phosphate, calcium, bicarbonate, amino-acids, acctoacetic 
acid, pota^tum and ammonia. The continuous h}7>ophospliateemia 
results in rickets in children and in osteomalacia in adults. 

Jlawt iubitlar acidosis, also known os Albright's s)Tidromc, resembles 
clinically the Fnneoni syndrome, but it is less severe. There is not, 
however, renal glycosviria and no loss of nmino-ncids in the urine. 

Treatment. Sodium bicarbonate should be given by mouth to 
restore the electrol>*tic balance, and, for the softening of bones, calcium 
and vitamin D, ns in the treatment of rickets. 

Hartnup Disease 

Tliis is a disease of disordered nmino-acid transport across the 
nujcous membrane of tlic jejunum and the renal tubule. Tlicrc may 
also l>e an error in the conversion of tryptophan to nicotinic add. 

The disease is characterised by o pcllagra-likc skin rash, with 
tempomrj* ccrcljcllar ataxia, constant renal amino-aciduria and other 
hirarre biochemical features. 

Phenylketonuria 

Tills is an inborn error of metabolism characterised by Inability to 
convert phenylalanine to tyrosine, owing to the absence of tlie hydro- 
xylase enzyme from tlie li\’er. The Accumulation of phenylaljininc In 
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the body results in mental deficiency or idiocy. Phenylketonuria can 
be diagnosed by detecting phenylpynivic acid in the urine, gives 
a green-blue colour when a few drops of a 6% solution of ferric chloride 
are added to the urine, or placed on the infant’s napkin which is wet vath 
urine. Alternatively, a “ Phenistix ” strip may be dipped in the urine. 
In the presence of phenylpyruvic add it turns green. Every infant’s 
urine should be tested at the age of 8 weeks and again at 8 months. 

Treatment. Thb consists in ^ving a low phenylalanine diet before 
intelligence has seriously deteriorated. An adequate amount of protein 
is obtained by the use of a casein hydrolysate of low phenylalanine 
content to wWch other amino-acids are added. For infants Slinafen 
should be used. This supplies 550 calories in 100 G. from the casein, 
amino-acids, carbohydrate and fat. Supplementary vitamins A, D and 
C should be ^ven. Mixed feeding can be commenced between 4 and 5 
months of age. For older children Cymogran should be used. Details 
of the diets are given in “ Diets for Sick Children ” (Hospital for Sick 
CWldren, Great Ormond Street, London). 

** Maple Syrup Urine Disease ” 

(Lettcinosis) 

This disease resembles clinically phenylketonuria, and there is severe 
mental deficiency. The metabolic defect is failure to metabolise valine, 
leucine and isoleucine, possibly owing to the absence of an enzyme, and 
the corresponding a-keto-acids are excreted in the urine, which smells 
like maple syrup. 

Weber-Christian Dbease 

{Relapsing Febrile NonSuppttraiive Nodular Panniculitis) 

This disease is characterised by recurrent attacks of fever with the 
development of subcutaneous nodules, up to 12 cm. in diameter. *1116 
nodules are localised to the trunk and extremities, especially the thighs. 
There is a tendency for subcutaneous atrophy to occur at the site of the 
involuted nodules. The internal organs may also be affected, with fatty 
changes in the liver or pancreas. The fat in the abdomen may be infil- 
trated with plasma cells, lymphocytes and phagocytes. In some cases 
the skin over the underlying lesion becomes blue forming a bulla, this 
may rupture and discharge a yellow-brown sterile fluid rich in fat cells. 
The muscles may be involved causing severe weakness. There may also 
be muscle and joint pains. The cause is unknown. It may be a distur- 
bance of lipid metabolism. It has been suggested that it is due to sensiti- 
sation to iodide, bromide, sulphonamide or penicillin, or that it is a 
bacterial alle^. 

^ ‘treatment. In some cases a favourable response has been obtained 
with corticosteroids, or by oxyphenbutazone (Tanderil) 100 mg. tab., 
2 tabs, t.i.d. reduced to 1 tab. daily. 

GalactoszemJa 

This disease is transmitted by a simple autosomal recessive gene. 
There is an inability to utilise galactose. Lactose in milk is normally 
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split into galactose and glucose, and galactose is converted into glucose. 
The disease shows itself in the first 2 weeks of life, with such features as 
vomiting, diarrhoea, and, later, jaundice, hcpatosplenomegaly, ascites 
and cataract may appear. In less severe cases there may be no early 
symptoms, but after several months mental and physical retaliation 
may be apparent. The diagnosis may be made by finding galactose in the 
urine by paper chromatography, and by measurement of the deficient 
enzjTne in the red cells. 

The child should not be given milk and the diet should consist of 
eggs, sugar, margarine, and rice flour wth vitamins and mineral 
supplements. 



CHAPTER Xni 
THE DUCTLESS GLANDS 
THE THYROID GLAND 

Introductory. The follicles (vesicles or alveoli) of the thyroid gland 
contain colloid, secreted by the lining cuboidal epithelium. The thyroid 
hormone, thyroxine, is present in the colloid, vrhich is rich in iodine. 
Thyroxine has been obtained from the gland and also sjmthesised. One 
milligram of thyroxine is said to raise the B.M.R. of man by 3%. One 
grain (60 mg.) tab. of dry thyroid (Ihyroideum B.P.) is equivalent to 
0*1 mg. tab. thyroxine sodium. Tablets of thjToideum B.P. may very in 
their potency 'when prepared and are apt to become unreliable, especially 
if kept in a warm, moist atmosphere, or when exposed to light. Tablets 
of thyroxine sodium are probably uniformly potent when made, but, on 
storing, may also lose their potency, and so should have an expiry date. 
A daily intake of 0-16 mg. of iodine is sufficient to maintain the thyroid 
function. It is believed that thyroxine is formed from tyrosine combined 
with iodine. Iodine is liberated from iodides in the presence of 
peroxidase, manganese and oxygen. Iodine combines with tyrosine 
in the presence of a cytochrome enzyme to form first mono-iodotyrosine 
and then di*iodotyrosme, Didodotyrosine, by taking up two atoms of 
iodine, is converted in the presence of a cytochrome enzjTne into 
thyroxine. This is stored in the thyroid as thyroglobulm. ThjTO- 
globulin is acted on by a proteolytic enzyme and thyroxine is liberated. 
A substance which is about five Umes as active as thyroxine is also 
present in the circulation. It is tri-iodothjTonine, and it differs from 
thyroxine in containing three, instead of four iodine atoms in its 
molecule. L-tri-iodothjTonine sodium (liothyronine Tab. B.P., Ter- 
troxin) 5 micrograras and 20 micrograms tab. acts quickly, but is not 
suitable for maintenance treatment. Iodine exerts its antithyroid effect 
partly by inactivating the proteolytic enzyme, and partly by inactivating 
the thj’Totropluc hormone of the anterior pituitary. Thiourea exerts its 
antithyroid effect by preventing the liberation of iodine from iodides and 
by interfering with the peroxidase system. Potassium perchlorate inter- 
feres with the ioffide-trapping mechanism of the thyroid. The tbiwoid 
secretion is regulated by the thyrotrophic hormone (TSH) secreted b}' 
the anterior lobe of the pituitary. This hormone stimulates the thjToid 
to form thyroxine, but thyroxine inhibits the pituitary’ production of tJic 
thyTOtrophic hormone. There is thus a balance between the activities 
of the pituitary and the thyroid. The thyrotrophic hormone, in addi- 
tion, causes increased vascularity and hyperplasia of the thjToid, and in 
some cases exophthalmos. Tliyiocnlcitonin is thought to be a hormone 
produced by the thjToid which lowers the plasma calcium by causing 
deposition of calcium phosphate in bone. It may be of value in malig- 
nant bone disease to inhibit bone destruction, when there is hyp®^" 
calcxmia. 



SIMPLE GOITRE 


G98 


Simple Goitre 

{Endemic and Sporadic Goitre, Diffuse Parenchymatous Goitre or 
Colloid Goitre. Nodular Goitre tcith Localised or Multiple Adenomata) 
Definition. General or local enlargement of the thyroid gland, 
without marked disturbance of th 5 Toid function. The enlargement is 
neitljcr due to inflammation nor to malignant disease. 

Etiology. Goitre is produced by the thyrotrophic hormone of the 
pituitary. In endemic localities, where iodine is deficient in the water, 
babies are bom with a goitre, due to a diffuse hyperplasia of the gland, 
lodinated protein inlubits the production of the thyrotrophic hormone, 
so that if sufficient iodine is available the goitre is converted into a 
simple or colloid goitre. Certain substances are goitrogenic, thus 
rabbits fed on cabbage develop goitres. Other goitrogenic substances 
include foods of the Drassica family, soya beans, also thiourea and its 
derivatives, sulphonamidcs and thiocyanates. An epidemic of goitre 
occurred in Tasmania due to drinking milk from cows fed on a Brassica, 
marrow-stemmed kale. There are two main theories os to the etiology of 
colloid goitre : 1. Deficiency of iodine in the diet or the drinking water. 
2, Impurity of the water due to organisms or suspended calcareous 
matter. Possibly in goitrous water there is something which prevents 
the utilisation of iodine, as endemic goitre has been eradicated in some 
districts by giving pure water free from all iodine or by adding iodine to 
the water. Predisposing causes : 1. Locality : Dcrbj’shirc and the 
Thames Valley in England, the Swiss Alps, Pyrenees, Maritime Alps, 
Himalayas, Uocky Mountains, etc. Air-bome iodine is present wthin 
tiu^ miles of the sea coast. 2. Age; Children and young adults. 
8. Sex : Chiefly females and often associated with puberty, pregnancy 
and lactation. 

Pathology. CoMoid Goitre. The gland is xiniformly enlarged. The 
vesicles arc distended with colloid end lined \rith atrophied epithelium. 
The iodine content is increased. 

Parcnehi/matous Goitre. The gland is uniformly enlarged. The 
vesicles contain less colloid than normal, and the epithelium tends to 
be columnar shaped. TJic Iodine is diminished. 

Nodular Goitre. Ix>caUscd or difTusc adenomata may occur. The 
adenoma may develop from a foetal rest. The gland may be smaller 
than normal, with increased fibrous tissue. The adenoma may be solid 
or cystic, and hxmorrhages may be present in the gland. Pressure of 
the gland may flatten the trachea from side to side, producing a scabbard 
cfTccU 

Clinical Findings, TIjc patient is usually a young adult, who notices 
a swelling in the neck. Tlicrc may be aching, a feeling of fulness or some 
dyspntra. There is rarely dj'sphagia, but cough is not uncommon. 

On Examination : IVith n colloid or parcnchjTnatous goitre a difiTusc 
swelling of the thjToid gland is found which moves with d^lutition. 
It is not liard, but may become firm and irregular in long-standing cases, 
owing to fibrosis. In nodular goitre single or multiple localised swellings 
are found wliicli arc not very hard, and may be fimi If enclosed in a 
fibrous capsule. A cysXxc adenoma feels more round and tense. In 
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some cases the enlargement is mainly retrosternal, and can then he 
diagnosed by X-rays, but the pressure signs may be obvious, such 
as enlargement of the cervical veins, stridor, hoareeness (pressure on 
the recurrent laryngeal nerve) and a small pupil (pressure on the 
cervical sympathetic). In about 60% of eases of colloid goitre there is 
evidence either of hyper- or hypothyroidism. In the formw there may 
be tachycardia, nervousness, an increased basal metabolic rate and 
diminished sugar tolerance. In the latter there is a tendency to obesity, 
sluggishness, bradycardia, lowered basal metabolic rate and increased 
sugar tolerance. 

Differential Diagnosis. There is usually little diCBculty in recognising 
that the swelling is due to the thyroid gland. A diffuse swelling must be 
differentiated from that associated with Graves’ disease, and a localised 
adenoma is distinguished from a toxic adenoma by the absence of 
severe symptoms of hyperthyroidism, and from a malignant tumour or 
Riedel’s chronic thyroi^tis by the absence of marked hardness. 

Course and Complications. A simple goitre occurring at puberty or 
in connection with pregnancy often disappears in a few months. If 
definitely assodated with a locality, the goitre usually persists through- 
out the patient’s residence there, and, if fibrosis has occurred, it is 
usually permanent. An adenoma may undergo toxic changes, a 
hiemorrhage may occur into it, or it may become malignant. 

Prognosis. This is favourable, and life is not usually shortened. 

Treatment. Prophylaciic. On the supposition that the cause is 
iodine deficiency, ic^lne may be added to drinking water in goitrous 
districts in the proportion of 1 lb. sod. iod. to 50,000 gallons water 
(1 kg. sod. iod, to 480,000 litres water) and iodised table salt used (1 part 
pot. iod. to 5,000 parts salt), or a course of sodium iodide can be given 
to school children in the spring and autumn 3 gr. (0-2 G.) daily for 
10 days. This latter method has proved successful in America. Over- 
dosage must be avoided owing to the danger of inducing thyrotoxicosis. 
A pure supply of drinking water or the use of boiled water in goitrous 
districts in India has also produced good results. 

Curative. Small doses of iodine are beneficial although not always 
curative. If feasibre, tbe basal metabolic rate should be determined 
and iodine given to those patients whose metabolism is subnormal or 
noimal. Thus sodium iodide 1 gr. (CO mg.) may be given t.d.s., or litl. 
iodi simplex 4 to 10 drops t.d.s. in milk, or Lugol’s iodine solution (liq. 
iodi aquosus B.P. Add.) 6 drops t.d.s. in milk. An operation is required 
to remove an adenoma causing pressure symptoms. It may also be 
performed in cases of disfigurement or to forestall the possibility of 
malignant changes. An adenoma should not be treated with iodine, 
it may become toxic. 

Hyperthyroidism 

(TAyrotoricoris. Exophthalmic Goitre, Graves* Disease. Parry's 

Disease. Basedow's Disease, FlajanVs Disease) 

Definition. A disease characterised by overactivity of the thyroid 
gland with sympathetic disturbances throughout the body. 
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Etiology. The cause is not known. Graves* disease is liable to 
follow infections, such as influenza, diphtheria, sinusitis, tonsillitis, 
etc. It may be associated with a nervous shock, but it was not common 
amongst soldiers in the 1914-18 or 1939-45 wars. In most cases of 
Gmves* disease a Iong*acting thjToid stimulator (EATS) is present in the 
scrum. It is not found in euthyroid patients. It docs not originate in 
the pituitary, and its source is not known. The evidence indicates that it 
is a gamma-globulin, and that Graves* disease is caused by LATS and not 
by overproduction of TSH. LATS has a similar action on the thyroid, 
causing an overproduction of thyroxine. It is suggested that th>TO- 
toxicosis is an autoimmune disease, LATS being an antibody resulting 
from an antigen produced in the thyroid. Predisposing causes: 1. Age: 
15 to 40. Graves* disease has been seen in a newborn infant. 2. Sex: 
More common in females. 8. Absence of any previous goitre. 4. 
Locality. Districts free from endemic goitre. 5. Heredity. A 
thyrotoxic diathesis may be transmitted. 

Patholc^y. The thyroid gland is enlarged and vascular, with 
increased fibrous tissue. There is an increase in the alveolar epithelium 
which may project in columnor-cellcd ridges nearly filling the lumen of 
the vesicles. The colloid is diminished and the iodine content of the 
gland low. Hyperplastic lymph nodes are constantly present in the 
gland. Adenomata or cysts may be present, Hienhoff has shown that 
after iodine treatment the vesicles contain more colloid, the lining 
epithelium becomes flat and the hyperplastic gland reverts to the 
resting colloid state. The thymus is ofl^ enlarged, and the cervical 
lymph nodes are enlarged. The cause of the ocular prominence is 
uncertain. It may be due to retro-orbital vascular dilatation, to lympho- 
cytic infiltration, cedema, or fibrosis of the ocular muscles, or to the 
action of the pituitarj' thjTOtrophic principle. There is no evidence that 
it is due to excess of retro-orbital fat, to stimulation of Mflller*8 muscle, 
which is a vestigial structure in man, or to a^'mpathetic stimulation. 
The pupil is not dilated in Graves* disease and exophthalmos may occur 
when the cervical sympathetic is paralysed due to long-standing 
Bjiingomyclia. 

Clinical Findings. Tlic patient sometimes gives a history of a shock 
or intense worrj', such as might arise from business or family con- 
nections and is followed by symptoms of ncr%'ousncss, irritability 
and disturbed sleep. The onset may be quite sudden, the patient 
noticing tJjal one or both eyes arc prominent or that the neck suddenly 
swells. Other sjTnptoms include loss of weight, lassitude, nen'ousness, 
palpitations, sliortness of breath, moisture of the skin, especially on the 
palms of tlic hands, ssvcUing of the ankles, and Iwir falling out. The 
patient usually feels worse in hot weather, the bowels may l>c rcl.axed 
and attacks of \*omiting occur. Acute nb<lomtnal pain may simulnle 
th.st produce*! by appendicitis. In some cases there are symptoms of 
diabetes insipidus, presumably due to pituilmy disturbance. In the 
early stages there may l>c mcnoirliagia wlncli is followed later by 
amenonhuc.a. Owleina due loh>Tx>proleina:min may be the first sjanpt om. 

On Ilxaninetion : The pati«it ii usually rather thin and has a 
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characteristic startled appearance owing to prominence of the eyes. 
The skin is moist and may be flttslicd, especially on the face and over 
the neck and manubrium stemi. There may be pigmentation, especially 
on the face, arms and trunk, with leucodermic patches. Carotid 
pulsation is seen in the neck. Cjmsccomastia may occur in males. The 
typical signs of Graves’ disease arc: 1. Enlargement of the thjToid 
gland. The gland is moderately soft and uniformly enlaiged, and if the 
patient raises up the head while lying do^vn tlie swelling largely 
disappears. Irregularities may be caused by a cyst or adenoma. A 
systolic murmur is heard over the lateral lobes of tlic gland. 2. Tachy- 
cardia. The pulse rate is usually over 120 when the patient is at rest. 
8, Tremors. Fine tremors of the fingers arc seen w’hen the hands are 
held out. 4. Eye signs. These include exophthalmos, the prominence 
of the eyes being generally bilateral, rarely unilateral. Exophthalmos 
is present in about 95% of cases. Comeal ulceration may occur. Von 
Graefe's sign. When the patient looks down, there is lagging of the 
upper lid. Siell^ag^s sign. Blinking is infrequent. Moebius' sign. Lack 
of convergence of the eyes when the patient looks at an object which is 
brought near to him. Joffroy's sign. IVhen the patient looks up, the 
forehead is not wrinkled. Dalrymple's sign. Wideness of the palpebral 
fissure, due to retraction of the upper lid. The Merseburg triad of signs, 
described by Basedow in a patient liWng in Merseburg, consists of goitre, 
exophthalmos and tachycardia. The heart: The impulse is forcible and 
the apex may be displaced a little outwards and downwards. TJiere may 
be irregularity due to premature systoles or atrial fibrillation with 
or without congestive heart failure. Blood pressure : This is raised in 
about 10% of cases. When raised, there is an increase of the pulse 
pressure over the normal average of 40, e.g., systolic 180 and diastolic 
100. Localised areas of pre-tibiai myxeedema [myxeedema circumscriptum 
thyroloxicum) are met with in some cases. Sii^ar patches may occur on 
the back of the leg. There is mucoid degeneration of the connective tissue. 
The fingers or toes may be dubbed. The electrocardiogram: This is 
normal in over 80% of cases, and flat or inverted T ivaves are the com- 
monest abnormaL'ty. The blood; Lymphocytosis has been described but 

is not characteristic. The sedimentation rate of the red cells is occasion- 
ally raised. The sugar tolerance is often diminished although the resting 
blood sugar may be normal. The blood cholesterol is usually low, 
below 140 mg. per 100 ml. (normal, 140 to 280 rag. per 100 ml.). 
The average amount of serum protein-bound iodine (P.B.“''I) in the 
metabolically normal adult is 6’6 micrograms per 100 ml. In thyro- 
toxicosis the values vary between 8 and 35 micrograms per 100 ml. 
The patient must not have had iodine by mouth for 7 days, a pyelogram 
for 4 weeks, a cholecystogram for a year, and a bronchogram ever. The 
percentage uptake of radioiodine, after giving by mouth a tracer dose 
of 30 to 50 microcuries of ^®'I, is increased in thyrotoxicosis. The 
percentage amount in the thyroid gland is estimated by a Geiger-MuUer 
counter at 24 hours. Normally the gland retains 80 to 40%, in hyper- 
thyroidism between 40 to 90% is present in the gland, and in hypo- 
thyroidism the figure is between and — 10%. There is some overlap 
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in these figures, for at times in thyrotoxicosis less than 80% is retained 
at 24 hours. The mine: There may be glycosuria after a carbohydrate- 
rich meal, but often the renal threshold is raised so that no glycosuria 
occurs ^hen the blood sugar reaches the normal leak point of 180 mg. per 
100 ml. Creatinuria is often found on a creatine-free diet, ilarkcd 
polyuria, resembling that of diabetes insipidus, is noted in some cases. 
Dccalcification of bones is very constantly met with, and calcium 
balance experiments show an increased loss both of calcium and 
phosphorus in thyrotoxicosis. The basal metabolic rate is increased to 
a varying degree, usually between -J- 20% and -f CO %. In ihyroloxicom 
factitia, due to self-administration of thyroid, the B.M.R. is raised, but 
the radioiodine uptake is not increased. 

Dinerential Diagnosis. A typical cose presents no difTtcuIty. In an 
early case there may be unilateral exophthalmos, when Graves* disease 
has to be differentiated from other causes such as a retro-orbital tumour, 
transverse sinus thrombosis, or a general disease such as chloroma or 
xanthomatosis. Ilcreadctcrmtnationof the D.M.n.orrodioiodinc uptake 
is a valuable aid to the clinical findings. The normal B.M.K. range is 
between — 15and -f-15 (Robertson Reid). Ifthereisdoubt whethefth3Tx)- 
toxicosis is present the B3I.R. should be repeated after two weeks iodine 
treatment. In a case of thyrotoxicosis the B.M.R. will fall with the iodine. 
Exophthalmic ophthalmoplegia is thought to be due to the action of the 
pituitary tlijTotrophic hormone. It is an example of a localised myo- 
pathy associated with thyrotoxicosis, past or present. Individual 
movements of the eye, especially elevation, arc alTectcd rather than 
individual muscles. It may follow thyroidectomy (malignant exoph- 
thalmos) and then be associated with myxeedema, or the ophthalmo- 
plegia may antedate the severe exophthalmos. Early pulmonary tuber- 
culosis may cause diiTiculty owing to Uic similarity in both diseases of 
such symptoms as loss of weight, tachycardia, weakness and reflex cough. 
Loss of weight, frequency of micturition and glycosuria may suggest 
diabetes mcllilus. In pregnanej’ the and the B.M.U. arc rai«ictl ; 

the radioiodiac test must not be used owing to danger to the foetus. A 
toxic adenoma must also l>c difrerentinted, and milder forms of simple 
hyperthyroidism. 

Course and Complfcatioos. The course is usually prolonged with 
dennite remissions and exacerbations of the toxic symptoms, for periods 
up to 10 or 20 years. Gastro-intestinal crises witii severe vomiting and 
diarrheea may occur, or thyroid crises in which the pulse suddenly 
becomes extremely rapid with great exliaustlon, or delirium. 
Fulminating cases with a rapidly progressive course, fever and mania 
are dcscribeil. Complications include myocardial degeneration, heart 
failure, cxopliUmlmicopiilhalmoplegia, malignant cxoplitlmlmos. ulcera- 
tion of the eye, myxccilcma and dialKtcs mcllilus. In some cases tlicrc is 
naitc tlijTotoxic m}'Op.'ithy, cliaraclerised by profound miKcular 
^vcabncss, which responds to iodine treatment. Chronic tliyroloxic 
mj’op.'vtliy is charnclcriswl by extreme muscular weakness ami is cured 
by treatment of Hjc tb>ToloxicoNis. Tliyrotoxic pcrioilic p.nmlj-sls is a 
con<Iition fn sviuVIi thsTotoxieosis is associates! witli familml pcrio<fic 



G98 


THE DUCTLESS GLANDS 

paralysis. In some cases thyroidectomy has cured the attacks. Rarely 
myasthenia gravis and thyrotoxicosis co-exist. 

Prognosis. The disease is serious, but the prognosis has improved 
with the use of antithyroid drugs. 

Treatment. Thiouracil and its derivatives are noAV seldom used. 
Carbimazole [Neo-Mercasole) is put up in 6 mg. tablets. The dose is, 
for mild cases, 1 tab. 8 or 4 times a day; for average cases 2 tabs. 8 times 
a day; and for severe cases 4 tabs. 3 times a day. The maintenance 
dose is 5 to 80 mg. daily, the dose being gradually reduced to zero by the 
end of a year. Side-effects include skin rashes, nausea and agranulocy- 
tosis. 

Potassium perchlorale {Peroidtn) is put up in 50, 200 and 500 mg. 
tablets. The average initial dose is 1,000 mg. daily in 4 divided doses. 
The dose should be reduced to 250 mg. b.i.d. when the patient is euthy- 
roid, as judged by the serum protein-bound iodine. This is usually in 
about 8 weeks. The treatment is continued for a year. Mixtures con- 
taining iodide must not be given simultaneously. Toxic symptoms are 
not common, they include nausea, a maculo-papular rash and rarely 
agranulocytosis and aplastic anxmia. 

Thyroidectomy. This has been made comparatively safe since the 
introduction by Plummer of the preliminary iodine treatment. Iodine 
is administered in the form of LugoVs solution (liq. iodi aquosus B.F. 
Add.). One drop of LugoVs solution s 6 mg. iodine. Ten drops are given 
t.i.d. in 1 fl. oz. (80 ml.) of milk. The iodine usually causes a reduction of 
the pulse rate and diminution of nervous symptoms. Neo-Mercazole, 
given as recommended above to reduce the toxicity of the goitre, 
combined with iodine for 5 days before the operation, is preferred by 
some surgeons and is especially valuable in severe cases of Graves* 
disease, which do not respond to iodine therapy alone. 

Partial thyroidectomy is indicated when the goitre is very large or 
causing pressure symptoms, for a retrosternal goitre, or for a markedly 
nodular goitre. It is also advisable when a relapse has occurred after an 
adequate course of treatment with an antithyroid drug in patients under 
the age of 45, or when antithyroid drugs have been abandoned owing to 
sensitivity reactions. Men usually respond less well to antithyroid drugs 
than do women. 

Should a thyrotoxic crisis occur after the operation, intravenous 
iodine should be administered in the form of Lugol’s solution 10 m. 
(0'6 ml.) in 20 ml. of normal saline containing 10% of dextrose. This 
should be injected intravenously every 8 hours until the pulse rate falls. 
In the average case, which has been successfully operated on, work should 
not be resumed for at least 2 months. 

Radioiodine, This treatment is becoming more popular, but facilities 
for its administration are not always available. It is wise not to give it to 
patients under the age of SO years. A tracer dose of 80 to 60 raicrocuries 
of Is given by mouth and the percentage uptake in 24 hours is 
determined. From this figure and the estimated weight of the thyroid 
the therapeutic dose is calculated. This is usually between 4 and 14 
minicuries by mouth. If the thyrotoxicosis is not cured in 3 months the 
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dose can be repeated. Special precautions have to be taken when 
radioactive substances are administered. There is no danger of produc- 
ing sterility. Whether or not carcinoma of the thjToid or leukicmia may 
develop after an intcn'al of many years is not yet knomi. 

Malignant exophthalmos in Grasses’ disease is a verj' serious eondition, 
with often a hopeless prognosis. Encouraging results have been obtained 
by the administration of large doses of prednisone, 140 mg. daily for a 
week, reduced to 120 mg. daily for 2 to 8 weeks, then gradually reduced 
to 80 mg. daily, and later to 50 mg. daily. Tlie final result, however, 
remains uncertain. 

In some cases of severe Graves* disease maniacal symptoms occur. 
For these hyoscin. hydrobrom. 1/200 gr. (0-8 mg.) should be injected 
subcutaneously and Lugol's solution given in doses up to 100 drops in 
the 24 hours. Intravenous iodine injections, as detailed above for the 
treatment of a thyrotoxic crisis, should be administered if the patient is 
vomiting. If the vomiting is severe rectal salines should ako be given 
preferably by the continuous drip method, using 5% dextrose in normal 
saline. 

X-ray treatment to the thyroid gland is rarely of value and in severe 
coses sudden death may occur. 

Congenital Thyrotoxicosis 

This is a rare condition occurring in babies of women who arc, or 
have been thyrotoxic. It may be due to tmnsfcrcncc of I^ATS across 
the placenta from mother to foetus. It usually subsides about 8 months 
after birth, as the maternal gamma-globulin disappears from the infant’s 
blood. 


Masked Hypcrthyiroidlss} 

Tlicrc are some cases of cardio-vosctilar disturbance due to hyper- 
th>Toidjsm, m which no cnlaigcmcnt of the Uiyroid gland can be de- 
tected, and in which there arc no obvious eye signs. The patients are 
usually over 40. The positive features suggesting Uic diagnosis ore: 
Palpitations, atrial fibrillation, either paroxysmal or continuous, especi- 
ally if resistant to digitalis or quinidinc treatment, cutaneous vasodi- 
latation, loss of weight, sweating, pigmentation, a tendency to diarrhoea 
and nw’ousncss and a slight degree of staring of Uic eyes. Tlie diagnosis 
is confirmerl by the lobomtorj' tests. In some cases the B.M.II. is only 
slightly raised, or is thought to be normal, but after 14 dajV iodine 
treatment it falls, showing that it was above the patient’s norma! 
reading. 

Treatment. This Is as for Graves' disease. 

Toxic Kodular Goitre 

{Secondary Gravea* DUease, Secondary Thyroioricotia) 

DdlnltJon. A dkease cliaracterised hy the presence of one or more 
adenomata In tlie thyroid gland, later followed b>* thyrotoxic sj-mptomi. 

Etiology. The proliferation of the adenoma may be due to dcrielencj* 
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of iodine. The toxic adenoma may semtc excessive amounts of thyroid 
hormone, in the absence of the thyroid stimulating hormone. 

Pathology. Proliferation of the lining epithelium of the adenoma 
does not usually occur. The follicles contain colloid, or the adenoma 
may be filled with spheroidal cells conforming to the foetal type. 

Cliidcal Findings. The patient is usually an adult over the age of 
85, who has had a goitre for some years. Symptoms of hyperthyroidism 
then appear insidiously. 

On Examination : The noteworthy features are the presence of an 
adenoma in the thyroid, the absence of exophthalmos and acute nerve 
crises, and the liability to atrial fibrillation. The other signs are as 
for Graves’ disease, but the eye signs arc not present. 

Differential Diagnosis. There is sometimes difficulty in distin* 
guishing secondary from primary Graves* disease. If the adenoma is 
small or retrosternal it may not be palpable, and a clear>cut history 
of goitre antedating by several years the thyrotoxic symptoms will not 
be obtained. 

Course and Complications. The course is typically progressive with* 
out remissions. Rlyocardial degeneration is common in untreated cases. 

Prognosis. This depends upon the treatment. If recognised early 
and treated adequately there is good hope of permanent recovery. 

Treatment. An operation is indicated in the mojority of cases, 
especially when the gland U producing pressure effects and also owing to 
the possibility of malignancy. 


Hypo th>Toldit ni 

"^Cr etinism 

{Primary or Congmiial Bypothyroidism) 


Definition. A disease resulting from congenital deficiency of 
thyr oid secre tion. 

Etioiogyr^The cause is unknown. Cretinism may be associated with 
deficiency_Df.iodine in thejiiet of the mother durins nreffnancv. It 
is more common in goitrous districts (endemic cretinism), the parents 
being goitrous, but it also occurs sporadically, especially in England, 
when the parents rarely have a goitre. The sex incidence is about equal. 

Pathology. The thyroid gland may be ab sent (a^ yreosis). or small 
and^^Mdeveloped, and show suophy of tne vesicular epithelium, with 
oyeigiO n Ih T*f '^he"coiififeetive”^issue. AfiffioinatSTTiontaining little 
colloid, may be present in the gland of endemic cretins. 

Clinical Findings. The cretin does not develop normally from 
birth. The features which attract attention are delay in growth, 
intelli gence an d movemen t. The teeth may erupt lateTanS'cSnstipation 

isjoftenffSpblesoro e. ^ — ^ ■■ 

• On t^xaminaiion t A typical cratin^presents a somewhat bloated 
appearance with lack of expression. The Iiair is scanty, dry and brittle, 
the individual hairs appearing to be set too widely apart. There may 
be a coarse down on the trunk, the forehead is low, the skin thick and 
dry, the nose flat, the tongue may be large, and the hands are podgy. 
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Pads of fat may be felt above the clavicles. The abdomen is prominent, 
and an umbilical hernia may be present. The thyroid gland may be 
difficult to feel or may be enlarged. The intelligence is of a very low 
grade, the child being practically an idiot, but quiet and easily managed. 
Tlic pulse is slow, the temperature subnormal and the basal metabolic 
rate low (such as — 40%). X-ray examination may reveal delay in 
ossification of the bones, but there is no overgrowth of the epiphyseal 
cartilage. 

Differential Diagnosis. In infancy the condition must be diagnosed 
from Mongolism, congenital or acquired mental deficiency, such ns 
follows encephalitis lethaigica, or other varieties of dwarfism. In 
Mongolism (Down’s syndrome) the appearances arc characteristic. With 
congenital mental deficiency the baby may appear normal, but difllculty 
mny be noticed in swallowing solid food or in sitting up, or there may be 
a squint. In dementia following encephalitis lethargica the child is 
often excitable, resembling an animal. 

Course and Complications. The course depends upon c^cient 
treatment and the date of its commencement. An untreated cretin 
becomes an unintelligent dwarf who is often a deaf mute and lacks 
sexual power. If not treated for some years, but little improvement 
can be expected, especially as regards mentality. Complications arc 
usually due to intercurrent disease. 

Prognosis. This is good tf the condition is recognised and treated 
early, but thyroid extract will probably be needed during tlie whole 
of life and the mentality is usually, but not invariably, subnormal. The 
response to thyroid treatment is not so good in endemic coses. 

Treatment Prophyladte. In goitrous districts expectant mothers 
should be given sod. iod. 1 gr. (CO mg.) t.d.s, 

CuTCtive. The Initial dose of thyroid for a cretin should always be 
small, such os thyroidcum ^ gr. (15 mg.) or 0-025 mg. thyroxine sodium, 
increasing to 1 or 2 gr. (CO to 120 rag.) or 0*1 or 0-2 mg. tliyroxinc sodium 
td.s., according to the age of the child and the response obtained. 
Sufferers from thyroid deficiency an much more susceptible to thyroid 
extract than arc normal individuals. Tliyroid treatment should be dis- 
continued temporarily during any inlcrcurrent infection. The child 
should be weighed every week. An operation may be required to remove 
an adenoma causing pressure. 

Toxic sjTnptoms due to overdosage include tachycardia, sweating, 
vomiting, diarrhoea, restlessness and loss of weight. Should these 
appear, the thjToid must be stopped, and, when the symptoms have 
passed off, the treatment should be started again with a smaller dose. 

Myxt edema 

{Secondary or Ae^ired Ilypotkyroidirm) 

Definition. A TUscasedue-toaequired^naencj' of thjToid lecrclion. 

Etiology. The cause is unknown, except In cases resulting from 
too extensive removal of the gland (cachexia stnimipriva). Uiose due 
to hy-popitultarism, or occurring as a sequel of Iloshlmoto’s disease. 
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Ilesorcinol ointment, applied to varicose ulcers of the legs, may act as an 
antithyroid agent and cause myxccdcma. A similar effect may be 
produced by other antithyroid substances, such ns thiouracil and 
rsdioiodinc. Predisposing cams; 1. Age : Usually between 30 and GO. 
2. Sex : More common in women. 8. Heredity : Jlyxredcma may run 
in families. 

Pathology. The tliyroid gland is small. The vesicles are few in 
number and fibrous tissue is present. In some instances there is a 
colloid goitre. The skin shows an increase of subcutaneous connective 
or fatty tissue, but there is no oedema, and mucin is not present. 

^ Clinical Findings. The patient is usually an adult over the age of 40, 
ii^vho notices the gradual onset of such symptoms as Jack of energy, 
torpor, JncreaseJnjiyeight, dcafn^, supra-^vicular swellingTlosS of 
^KairT^ ryness of thejWn, s cnSbl lily 3 o_cord , aiTd " constipatio nT There 
^ay also^'be^aih s m t he muscles of the anm of”legs near”the_jointe, 

s^ness and^ff^fin^flthe'finger^Tind^ajiamful swelling jnayjiccur 

in a laige joint^such" as the knee. The patient fecIslTetter irrhot'vrenti rcr. 
A few cases with an acute'onset have been recorded. ” 

On Examination : The face is somewhat round and expressionless, 
the skin has a yellowish tinge, but is red over the malar bones. The 
eyelids may be swollen and so semi'Closed. The lips may be swollen and 
the voice low pitched or hoarse. The hair is dry and rather scanty, and 
the outer parts of the eyebrows arc deficient. The tongue may be en- 
larged and speech and cerebration slow. The electrocardiogram may 
show low voltage curves with flat or inverted T waves. The tendon 
reflexes tend to be prolonged. The duration of the ankle-jerk can be 
measured by a kinemometer. The thyroid gland is usually small, the 
akin is dry, the hands are rather dumsy, and although the arms and legs 
appear swollen, there is no pitting on pressure. Supraclavicular pads of 
thickened subcutaneous tissue are charocteristic. Ascites sometimes 
occurs. The heart may be dilated and the arteries thickened, but the 
blood pressure is not usually low, and may be high. The pulse Is slow, the 
temperature subnormal, the basal metabolic rate is reduced to about 
—30%, and the sugar tolerance increased. The blood cholesterol is 
raised and varies inversely with the B.SI.R. The serum protein-bound 
iodine is low, and the radioiodine uptake is also low (see p. 696). A 
macrocytic or microcytic anaemia may occur. The urine may contain a 
trace of protein. Menstruation may be irregular if the disease occurs 
before the climacteric. 

Differential Diagnosb. The appearances of a typical case are 
characteristic. Obesity due to other causes must be excluded. The 
patient's relatives may think she is suffering from ** nerves”, or that she 
is a malade imaginaire. The absence of true oedema differentiates the 
swelling of the legs from that caused by cardiac or renal disease. Swell- 
ing of the large joints may suggest osteoarthritis due to other causes 
and swelling of the hands has been mistaken for rheumatoid arthritis. 
Some cases have been mistake for essential hypertension and others 
for a cerebellar lesion owing to unsteadiness, tremors, nystagmus, 
slurring of speech, etc. Paralytic Hens has been described in severe 
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hypothyroidism in adults. The forme frusie of essential xanthomatosis 
must be distinguished from myxcedcraa. In the former the skin is 
smooth and the hair is fine, and the patient is mentally and physically 
alert. 

Course and CompUcafions. The condition is usually slowly 
progressive, but arrest may occur at any stage apart from treatment. 
There may be marked mental deterioration, even the so-called 
“ myxoedematous madness.** Complications are due to intercurrent 
infections. Death from hypothermic coma has been described. 

Prognosis. There is usually marked improvement with treatment. 

Treatment. Tab. thyroxine sodium should be given in doses of 
0*05 mg. t.i,d., increased to O-l mg. or more t.i.d- Care must be taken to 
give small doses, or palpitations, angina or cardiac failure may ensue. 
Tiic return of the blood cholesterol to normal usually indicates that a 
sufTiciency of thyroid is being pven although the B.5I.II. may still be 
below normal. The urinary output is usually increased by the thjToid 
treatment. Vitamin Bjj is required for macrocytic anemia. Constipa- 
tion should be treated by attention to the diet, and the use of laxatives 
if necessary. 

For coma the patient should be wrapped in blankets in a warm room. 
L-tri-iodoth>Tonine sodium, 100 micrograms, should be given intra- 
venously b.i.d. for 24^ hours, reduced then to 50 micrograms b.i.d. and to 
20 micrograms t,i.d, ^^'hen the patient can swallow thyroxine, up to 
0‘1 mg. t.i.d, should be given by mouUu At the beginning of treatment 
hydrocortisone also should be injected intravenously b.i.d. for a week and 
then gradually reduced. 


Masked Hypothyroidism in Adults 
In masked hypotliyroidism the patient presents no clinical features 
of myxoedemn, but the B3I.R. is low and the sjTuptoms are relieved by 
thyroid extract. Examples ore afforded by certain cases of angina of 
effort, secondary amenorrheea and dermatomyositis. 


Acute ThyroldlUs 
{de QucrcainU Thyroiditu) 

Acute thyroidilis is uncommon, and is more likely to affect a patient 
who has a goitre than one whose th}Toid gland is normal. Voung 
people are chiefly affected. It may complicate influenta, scarlet fever, 
t 5 *photd fe^'er, pueriJcral septicemia, etc., or occur apparently spon- 
taneously. Tlie thyroid often iwclls suddenly, and tlicrc i5pain,dj*spncea 
and d>*sphngia. There is some fever and at times there arc rigors. Unless 
abscesses form the swelling usually disappears in a few days. Cold 
nppUcfttions should be applied to the neck, and sedatives, such as jKJt. 
brom. 10 to 15 gr. (O-O to 1 G.) given t.i.d. In srvere cases pmJnlsone, 
15 to 20 mg., should be pstn d^y. 
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Riedel's Disease 
{Eisenharte Stmmiiii) 

A portion of the thyroid gland becomes extremely hard, like iron, 
suRcesting a malignant tumour. The surface of the gland, however, is 
smooth and lymph nodes are not involved. The change is a chronic 
inflammatory one, with fibrous tissue formation, possibly secondary to 
perithyroiditis. The fibrous tissue in the affected portion of the gland 
invades surrounding structures such as the trachea and cervical muscles, 
and the carotid sheath. Men and women are equally affected, and it 
may occur in young people. There are often symptoms due to pressure 
on the trachea, oesophagus or recurrent laryngeal nerve, and pain may 
be referred to the ear. These symptoms may be out of proportion to 
the size of the tumour. The skin does not adhere to the swelling. 
Owing to the difficulty in distinguishing it from a malignant tumour, 
removal by operation is advisable, but complete removal may be 
impossible on account of its adhesion to surrounding structures. 

Hashlmoto's Disease 

{Lymphadenoid Goitre) 

The cause of this condition, first described by Hashimoto, is thought 
to be due to autoimmunisation of the patient against his own thyroid 
gland. If colloid leaks into the stromal tissue of the gland antibodies to 
thyroglobulin are produced in the reticulo^endothelial cells. The gamma 
globulin is raised in Hashimoto’s disease, and this fraction of the serum 
proteins is largely composed of antibodies. The antibodies may be de* 
tected by a precipitin test on the patient’s serum, by a complement 
fixation test which recognises the antigen in the thyroid cells, and by the 
tanned red cell agglutination test. The precipitin and tanned red cell 
agglutination tests recognise the antibodies to thyroglobulin. The latter 
is much more delicate than the precipitin test, and is positive in about 
93% of cases of Hashimoto’s disease and in 65% of cases of primary 
myxoedema. Red cells, treated with dilute tannic acid, are coated with 
purified thyroglobulin. If these cells are placed in contact with serum 
containing antibodies to thyroglobulin they agglutinate. Women over 
the age of 45 are chiefly affected. The thyroid is firm and infiltrated 
with lymphocytes and the normal colloid is absent. The gland is uni- 
formly enlarged and various pressure effects may be noticed. 
Myxoedema may ensue. Treatment consists in the administration of 
thyroid extract or thyroxine sodium for the deficiency symptoms and 
to reduce the size of the gland. Operation is contraindicated as it pro- 
duces severe myxoedema. 

Tumours of the Thyroid 

Simple tumours include an adenoma, a fibroma and a papilloma, 
which are rare. A teratoma is uncommon and gumma extremely rare. 
A parathyroid tumour may be situated in the thyroid and resemble 
clinically a thyroid adenoma. Carcinoma is not very uncommon. It 
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usually a primary growth, but may be secondary to a tumour in the 
breast, tongue, or stomach, or the gland may be invoU’ed by a direct 
spread from carcinoma of the ecsopbagus. The characteristic features 
are the stony hardness of the tumour, its tendency to adhere to the skin, 
trachea or larynx, and the pressure symptoms due to deviation of the 
trachea, compression of the oesophagus or involvement of adjacent 
nerves, such as the recurrent laryngeal and sympathetic. Pain may be 
felt in the ear. Secondary deposits are very liable to form in l>*mph nodes, 
the lungs, bones, the liver, the eyes and in the skin. The diagnosis is often 
very diCTicult, but malignancy should be suspected if a tumour grows 
rapidly after a period of inactivity, if it becomes very hard, and if, in 
addition, toxic symptoms develop. The early onset of dysphagia is also 
very suggestive. Treatment is surreal, followed by tlic administration 
of radioiodinc, but the prognosis is usually grave. A secondary deposit 
in bone can give rise to hyperthyroidism after thyroidectomy. Its 
removal may lead to mj’xocdema. In about 10% of metastascs there is 
a favourable response to the oral administration of a large dose of I, 
sucli as 200 millicurics. Sarcoma of the thjToid is very rare ; it is 
usually a round-celled rapidly growing tumour, 

GranulomaUk and Cysts 

Miliarj' tuberculosis may affect the thyroid, and in secondary 
syphilis the gland may enlarge or a gumma may form later. A hydatid 
cyst may aUo develop in the gland. The cystic adenoma has been 
described on p. 093, A degeneration cyst is due to degeneration of nn 
adenoma, ntcmorrliage may occur into it. Retention cj'sts arc also 
described. 


THE PARATHYROID GLANDS 

Introductory. There arc usually four parathyroid glands, situated 
in close relationsliip to the middle third and lower poles of the posterior 
surface of the Jatcml lobes of the thyroid gland. Small accessory 
glands may be present in the upper or lower pole of the thymus or in 
the carotid sheath. Parathormone, the parathyroid hormone, regulates 
the renal excretion of phosphates. An increase in the hormone causes 
a diminished absorption of phosplmtc from the glomerular fiUmte as it 
passes through the renal tubules. The lowering of phosphate in the 
bIoo<l leads to increased elimination of phospliate, and with it calcium, 
from the bones. Vitamin D lias the reverse clTect on phosphate, increas- 
ing its rcabsorpUon through llie renal tubules, and increasing deposition 
of calcium at Uie epiph>‘senl ends of the liones. In larger doses it causes 
bypercalcsomla. Parathyroidectomy In mammals causes tetany as the 
result of the fall in Uie blood calcium. 

1 Iypcrparatb)Toldism 

^rutr hyprrparclAyroWtrm U rare. The symptoms resemble those 
resulting from the injection of paratliormone Into the dog. It may 

ainati. ta 
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result from the accidental over-administration of parathormone, or be 
due to a parathyroid adenoma. The chief features are anorexia, 
nausea, vomiting, drowsiness, constipation, and low blood pressure. 
The blood urea and calcium are raised, Tlie condition is liable to be 
mistaken for uncmia. Chrome hyperparathyroidism may be primary or 
secondary. Primary hyperparathyroidism is described below. Secondary 
hyperparathyroidism, with parathyroid hypertrophy may be met witli 
in osteomalacia or in renal glomerlular insufficiency. 

Primary Hyperparathyroidism 

(including Generalised Osteitis Fibrosa Cystica. Von liecklinghattsen s 
Disease of Bone) 

Definition. A condition characterised by specific changes in the 
chemical composition of the serum and extracellular fluids. At times the 
bony changes of generalised osteitis fibrosa are present. 

Etiology. The disease is due to hyperparathyroidism. 

Pathology. The bones are depleted of calcium and deformed. A 
parathyroid tumour is present, usually an adenoma of the principal cells. 
Rarely there is a carcinoma or a generalised hyperplasia of ail the 
parathyroids. Calcification may occur m the kidneys. When generalised 
osteitis fibrosa is present the giant-celled tumours consist of osteoclastic 
cells. Some fibrosis occurs in the subperiosteum, bone and bone marrow, 
and there is local formation of new bone. 

Clinical Findings. The patient is usually over the age of 20, of 
either sex, more often a woman. She complains of pains in the back, 
pelvis or limbs. Spontaneous fracture of a bone may occur. There 
is tenderness on pressure over the affected bones. The blood : The 
serum calcium may be as high as 28 mg. per 100 ml. (normal 9 to 
11 mg.), and the phosphorus as low as 1 mg. per 100 ml. (normal 2*5 to 
5 mg.). The alkaline phosphatase is increased when the-bones are in- 
volved. In the majority of cases the bones are normal. The urine con- 
tains an excess of calcium. The calci um in the fseces is usually about 
normal. In some cases a parathyroid tumour may be felt, or it may 
only be discovered by an exploratory operation. X-ray examination 
may show the characteristic bony changes, diminished density and pale 
areas due to cysts. 

Differential Diagnosis. Hypercalcemia may be due to too large doses 
of vitamin D, or to massive doses of calcium and alkalis. It may also 
occur in bone diseases such as multiple myelomatosis, or in renal failure. 
The blood phosphorus is usually noimal in these conditions. The case 
may be mistaken clinically for one of rheumatism, arthritis or osteo- 
malacia. In some cases renal symptoms predominate, either due to 
the formation of calcium phosphate calculi or to renal insuificiency. 
Frequency of micturition may surest diabetes insipidus. When bone 
changes are present the diagnosis is established by the X-ray and blood 
changes and by finding a parathyroid tumour, the removal of which 
arrests or cures the disease. Fra^lity of bones also occurs as a famili^d 
disease associated with blue sclerotics and progressive deafness. The 
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blueness of the sclerotics is due to the dark pigment of the choroid show* 
ing through the unduly transparent sclerotics. The deafness results 
from otosclerosis. The disease usually shows itself in the sc«3nd or third 
decade. In AlbrighVs syndrome (polyostotic fibroid dysplasia or osteitis 
fibrosa disseminata) the bone lesions tend to be unilateral with pigmen- 
tation on one side of the body. 

Course and Complications. The course is usually progressive, unless 
adequately treated, death occurring from an intcrcurrent disease such 
as a pulmonary embolus, renal failure or exhaustion. Renal failure m- 
sults in rise in serum phosphorus, fall in serum calcium and in the cal- 
cium in the urine, and so the diagnosis cannot then be made on chemical 
grounds. Pancreatitis may be associated with hyperparathyroidism. 

Prognosis. This is good if the parathyroid tumour is removed 
early. 

Treatment. An exploratory operation should be made in the neck, 
and a parathyroid tumour searched for and removed. The tumour may 
lie in an abnormal site, behind the oesophagus, in front of the second and 
third thoracic vertebra:, or in the thorax. Subsequently, the fail in the 
blood calcium is controlled by giving a diet rich in calcium and by the 
administration by mouth of tab. calcium lactate CO gr. (4 G.) t.i.d. and 
vitamin D, 50,000 units dally, given ns 1 tab. calciferol, fort, if there are 
sjnnptoms of tetany. If the symptoms arc acute 10 to 80 ml. of 10% 
calcium gluconate should be Injected intravenously daily, until the bloc^ 
calcium rises to normal (see p. 710). 

Hypoparathyroidism 

Deficient activity of the parathyroids results in tetany. The 
relationship of tetany to the parathyroid function is not clear in nil 
cases. 

Tetany 

{Spasmophilia) 

Definition. A s^miptom complex characterised by over-excitabiilty 
of portions of the nervous system, with resultant muscular spasm. 

Etiology. There ore three main causes: — 

1. Deficiency of calcium in the blood. In many cases of tetany the 
blood calcium is low, injection of parathormone or the administration 
of c.'»Icium hy mouth, intramuscularly or intravenously, raises the 
blood calcium and relieves Ujc spasms of tetany. S. Alkalosis. Tliisdocs 
not result in a decrease in the semm calcium. Alkalosis may increase 
the excitability of ncr\'C fibres or nerve centres, or limit the available 
supply of ox%'gcn to the muscles by nllcring the dissociation curve of 
ox\'hierooglobin. 8. Potassium dcficicncj*. 

Ilf/poeaJcfrmia. Tiiix may be due to: 1. ParathjToid Deficiency. 
It may rcsxilt from operations on the thjToid gland (tetania paratljjTco- 
privn). It also occurs in Graves' disease where the parathjToids may l>c 
involvctl. 2. Deficient Absorption of Calcium. Infantile tetany nssocj* 
ateil with rickets results from deficient absorption of calcium owing to 
lack of vitamin D. Osteomalacia m adults may be due to a similar cause. 
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Tetany may also compUcale coeliac disease, sprue, dysentery, eholcra 

''"'^JiSsff™GMtric causes include pyloric stenosis and the admmi- 
straUon ot large doses ot certain alkalis in tlic treatment of pcptie ulcc^ 
It has been noted in chronic arsenic poisoning, m which there is prolonged 
vomiting. It may also occur in high intestinal obstruction and nephritis, 
ilype^^n'ma is a'eomparatively common cause “f 
hysterical, voluntary, or result from e.xeessive exercise. In very hot Md 
humid climates hyperpnmic tetany may occur, and fireman s emmp in 
some cases is probably due to alkalosis, in others to loss ot ehlorides. 

PotasAum deficiency. This may be due to hypcraldostcromsm, with 

a normal semm calcium. ^ . , 

Tetany is said also to occur as the result of certain poisons such as 
chloroform, lead and morphine, and to be associated with some nervous 
diseases such os syringomyelia or cerebral tumours. The explana o 
of these conditions is obscure, unless there is hyper\'entiIntion. It may 
also be associated with pregnancy and lactation, possibly due to exces- 
sive demands for calcium, and to deficient absorption of calcium as in 


osteomalacia. . . 

Pathology. The spasms affect chiefiy small voluntar>' muscles; ic is 
not knoTivn whether they are neurogenous or myogenous in ““ 

certainly both motor and sensory nerves arc hyperexcitable. It w 
doubtful if involuntary muscles are affected. 

Clinical Findings. Infantile tetany occurs in rickety children 
between the ages of 6 months and 2 years ; they often have diarrheea. 
The tetany may show itself by attacks of laryngo-spasm or by carpo* 
pedal spasm, or by general convulsions. A case of post-operative tetany 
of mild degree illustrates well the condition seen in adults. The patient 
complains ot attacks of tingling or numbness in the fingers, with stiffness 
in the fingers or arms, and then contractions of the hands, the thumb 
being pressed across the palm, causing pain. The feet may also be 
affected, becoming stiff, the ankles turning in and the toes being flexed. 
Twitching may be noticed in various muscles of the body, and the 
face and the lips may feel tight during an attack, causing difficulty 
in speech or swallowing. The attacks may come on suddenly and be 
provoked by raising the arms or lying still in a fixed position. The 
patient may also have convulsive fiU with or without loss of conscious- 
ness. Vision may periodically become dim, and finally be lost owing 
to cataract. 

On Examination : During an attack carpo-pedal spasm is typical. 
The hands are fixed in the accoucheur’s posiUon, with the thumb flexed 
across the concave palm, fingers adduct^ and flexed at the metacarp^ 
phalangeal joint, and extended at the interphalangeal joints. The 
wrists and elbows may be flexed. The feet : The ankles are dorsi- 
flexed and may be inverted, with toes flexed and the sole conca^- 
The knees are extended. The feet end hands may be congested. The 
comers of the mouth may be depressed and the lips protruded (carp 
mouth). Spasm may also affect the abdominal muscles, or diapl^^ 
and intercostal muscles, causing expiratory apnosa, and lateral deviation 
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of the eyes may occur. In a long-standing case the sldn is dry, the 
nails brittle, the teeth become carious and the hair falls out. Cataract 
may develop, and in its early stages can be detected by seeing opacities 
vrith the slit-lamp. In severe cases general convulsions may occur in 
adults. The increased irritabih'ty of the ncuro-muscular system in 
latent tetany may be demonstrated by the foUouring signs ; Chroi/efcV 
Hgn. A tap over the facial nerve in front of the lobe of the car provokes 
varying degrees of contraction of the muscles supplied, such as twitcliing 
of the angle of the mouth, of the outer canthus of tte eye, chedc, forehead 
and alffl nasi. TroxisseaxCt sign. Compression of the upper arm by a 
sphygmomanometer armlet, with a pressure sufficient to obliterate the 
radial pulse, provokes spasm of the hand in 1 to 5 minutes. This may 
not be present in a well-developed cose. Schultze's sign, A localised 
dimph’ng occurs on tapping the protruded tongue with a patella hammer. 
Poor* sign. Extension of the braddal plexus, by forcible abduction of 
the arm, causes spasm in the hand and arm. Schlesinger*s sign. Flexion 
of the hip with the knee extended causes spasm of the leg. Erb*s sign. 
There is increased excitability of motor nerves to galvanic stimulation. 
A kathodal opening contraction will occur with a current of less than 
5 milliamp^s, applied to such a nerve as the common peroneal. 
Uojfman^s sign. Stimulation (mechanical or electrical) of a sensory 
nen’e will cause a muscular spasm. In post-operative tetany the scrum 
calcium Is usually below 7 mg. per 100 ml. As the calcium foils the serum 
phosphorus rises. 

DifferenUal Diagnosis. In infants otlicr causes of commlsions must 
be considered (see p. 818). Laryngospasm must be diUerenUated from 
other causes of laryngeal obstruction (see p. 150). Carpo-pedal spasm 
occurs only in tetany and is diagnostic. In adults, generalised con- 
vulsions due to tetany have been mistaken for cpilcp^ ; the patient 
docs not, however, alwaj-s lose consciousness, and there is mucli pain. 
Con^•uIs^ons and mental dctcriomfion due to hypoparntliyroidism may 
first appear ns long ns 33 years after thyroidectomy. Tetanus and sliycli- 
nine poisoning arc xisunlly easily difTcrentiated. Between the spasms 
the special signs described above arc of value. II\*stericnl spasms arc 
not usually bilateral. A few cases of magnesium deficiency have been 
recorded, in which the other electrolytes were nomial. There were no 
spontaneous muscle cramps, Cliovslck’s sign was positive mid Trous- 
seau’s sign negative. Tlicxc was a liability to epileptiform con\*uUions, 

Course and Complications. Kccurrcnce is very liable to occur ; the 
attacks may lost a few minutes, or persist for hours or da^'s. Cataract 
U an important complication. 

Prognosis. Tetany Is a serious condition. In infants it may prove 
fatal wiUi Ur^rngospasm or generalised convulsions, and in adults it is 
especially scriovii la association with childbirth, gastric dilatation, 
nephritis, or after operation on tlic thyroid. 

Treatment. Propftylcrtle, In infants prophylactic measures are to 
be directed to the prevention of rickets. 

Curctire. Tlic spasms, if violent, may be controlled by ndrnlntslra- 
lion of cldorofonn as a temporary roeas\ire of urgency. Morphine 
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should never be given. If the blood colcium is below normnl, n diet 
rich in calcium, such ns eggs, milk and green vegetables should be give ■ 
The optimum daily intake of calcium for a child is 1 G., and for ^ 
adult 0-T6 G. A quart (1-2 litre) of milk contains 1 G. of 
Calcium should also be administered as calcium lactate 5 to 240 gr. 
(0-3 to 16 G.) t.d.s. by mouth, or injected slowly intravenously as 
calcium gluconate, 10 to 20 ml. of a 10% solution, daily, until the s^p- 
toms are relieved. When calcium is given by mouth vitamin D shouia 
also be given, such as liq. calciferol., 4,000 i.u., 20 m. (1-2 ml.) t.i.d. daily. 
High potency Ostelin tablets containing 50,000 i.u. may be given, 2 tabs, 
daily for 5 days a week, without additional calcium. Even when the 
blood calcium is below 0 mg. per 100 ml., it is seldom necessary to give 
intramuscular injections of parathormone. A fraction of irradiated 
ergosterol, dihydrotachysterol or A.T. 10 (anti-tetanic substance No. 
10), which does not contain vitamin D, when taken by mouth raises the 
blood calcium. It is put up as an oily solution in bottles of 15 ml. Three 
to 10 ml. are taken daily for 3 days followed by a weekly maintenance 
dose of 1 to 7 ml., but blood calcium estimations are essential as hyper- 
calcjemia is liable to occur. Parathyroid extract by mouth has no effect 
in raising the blood calcium, as the active principle is destroyed in the 
stomach. Cataract requires treatment by operation. 

Constipation should be relieved by an enema, and a colonic washout 
given every other day, with 1 to 2 pints (600 to 1,200 ml.) of normal 
saline, until the muscular excitability is normal. Sedatives such as 
chloral hydrate 5 to 10 gr. (0*8 to 0*6 G.) t.d.s. by mouth for an adult 
may be necessary for the first 2 or 8 days. If there is gastric dilatation, 
a tube should be passed and gastric lavage performed with normal 
saline. When the calcium in the blood has been restored to normal the 
patient should be kept on a diet rich in milk and eggs, and calcium 
lactate, 5 to 10 gr. (O-S to 0-C G.) given daily. Spontaneous hyper- 
ventilation tetany can be terminated by breathing air containing excess 
of CO,. Tissue acidosis resulting from muscular activity may be the 
cause of spontaneous termination of hyper\'entilation tetany. In other 
cases of tetany due to alkalosis the treatment is as described on p. 680. 


Idiopathic Hypoparathyroidbm and Pseudo-Hypoparathyroidism 
These are rare conditions. In idiopathic hypoparathyroidism the 
parathyroids are fatty, and the parathormone secretion is deficient. 
The disease may first manifest itself with epileptiform convulsions or 
with dementia. In addition there is tetany, a low serum calcium and a 
high serum inorganic phosphate. There is often thickening of the skim 
scanty hair, cataract, calcification of the basal ganglia of the brain, and 
thickening of the cortex of the long bones. 

In pseudo-hypoparathyroidism the parathyroids are normal^ or 
hyiierplastic, but the tissues ore resistant to the parathormone secretion. 
The patient is often short of stature, with a round face, and presents the 
other features of hypoparathyroidism. The treatment for the two 
conditions is the same, the administration of dihydrotachysterol or of 
calciferol. 
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THE ADRENAL GLANDS 

Introductory. The adrenal gland Js composed of two parts, a cortex 
and medulla, -which in elasmohranch fishes icmtun separate ; the cortex 
forming an inter-renal body. Further, the carotid body, the para- 
ganglionic bodies and accessory adrenals belong to the same system. 
Tlic cortex is derived from mesoderm and is composed of cells containing 
lipid granules. Tlie medulla is of sympathetic nervous origin and 
contains chromophil cells around which preganglionic branches of the 
splanchnic nerv’es end. The cortex of the glands is necessary to life. 
Watery extracts of the adrenal cortex contain a relatively small 
amount of the cortical l\ormoncs, but possess to some degree both 
carbohydrate and sodium regulating properties. Such a preparation is 
Eiicortonc, 1 ml. of which is equivalent to 75 G. of the adrenal cortex. 
About CO ciystalline steroid substances have been isolated from 
the cortex, of which C arc physiologically active. The hormone present 
in greatest amount is hydrocortisone, or compound F of Kendall. 
Cortisone, compound E of Kendall, is 17-hydroxy-H-dehydro- 
corticostcrone. Other active steroids include 33-desoxycortlcosteronc, 
corticosterone, ll-dchydrocorticostcronc and aldosterone. Cortisone 
has been sj'nthcsiscd from bile acids and other sources, and dcsoxy* 
corticosterone has also been simthesised, and is available in the form of 
DOCA. 

Tlic adrenal cortical steroids fall into 3 groups. 

1. Mineralocorticoidi. The Cj, steroids include aldosterone, deoxy- 
corticosterone, corticosterone and cortisol. They all have salt and water 
retaining properties, and increase the c.xcrctlon of potassium. Conti's 
si/n<homeis due to excess of aldosterone. 

2. Glucocorticoids. TJicsc include cortisol, cortisone and corti- 
costerone, and they affect carbohydrate, fat and protein metabolism, 
and excretion of -^vatcr. TJicy lead to insulin antagonism, gluconco- 
genesis (conversion of protein to carbohydrate with storage of fat) and 
Ijj'pcrglyc.'cmi.a. There is increased breakdown of protein, willi a nega- 
tive nitrogen Kahancc. The glucocorticoids arc excreted in the urine, and 
estimated as 17-ketogcnic steroids (17-oxogcnic steroids). Cushing's 
syndrome is due to excess of glucocorticoids. 

3. Sex 7/ormonfj. Androgens, oestrogens and progesterone, arc 
formed by the cortex in boll) sexes. Tlic androgens arc excreted in the 
urine and arc chassifiod as 17-lcclostcroids (l7-oxostcroi(ls). They arc 
conccmctl with protein anabolism, with the growth of pubic and axillarj' 
liair and the maturation of bone marrow. The adrenogenilal syndrome 
is due to excess of sex Jiomiones. TIic nornial amounts of steroids in tlic 
urine in adults arc: — 

IT-oxogenic steroids. Males 5 —21 mg./2* hours. 

Females 4 — IG mg./24 hours. 

17-oxosteroids. Males 5 — 2S mg./*- 4 hours. 

Females 3 —20 rog./2 1 liours. 

n»c internal secretion of the medulla is adrenaline, and it U inert on 
oral administration. Noradrenaline is also producesl in the medulla and 
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Drobablv in adrenergic organs and nerves. Tt lacks the N-methyl group 
of adreLline. men noradrenaline is given “ ™Xe 

saline it causes a rise of blood pressure rvth ^ey 

is the sympathetic transmitter between nerve endings and the ^ 

activate. The results produced by atenahne injection 
those caused by sympathetic stimulation. Adrenaline is 
into the blood in times of stress. The effects produced include 
of the pupils, rise of blood pressure, acceleration of the heart, erectio 
hairs, dUatation of bronchioles, transference of glycogen from muscles to 
the liver, increase in blood sugar and blood lactic acid, relaxation ot 
intestinal muscles, and constriction of the intestinal sphincters and of the 
arterioles of the skin and splanchnic region. In times of stress also i 
thoucht that adrenaline stimulates the anterior pituitary by way ot tne 
hypothalamus. This results in the production of ACTH which causes the 
adrenal cortex to secrete 11- and 17-oxysteroids. A fall in the circulating 
eosinophils is then produced. 


Hyperadrenla 

Hypertrophy and tumours of the adrenals may result in their 
overactivity. 

The Cortical Tumours. These include an adenoma, adeno-caremoma 
and carcinoma. An adrenal carcinoma often involves the kidney and 
metastases occur in abdominal and mediastinal lymph nodes, and in the 
lungs, liver and brain. The tumour may be functionally inert causing 
pressure effects, or physiologically active resulting in virilism in females 
or rarely in feminism in males, Wth the physiologically active tumours 
diagnosis is possible before metastases have occurred, and removal of 
the tumour is often successful. The condition is knoi\'n as hypercortico- 
adrenalism or the adrenogenital syndrome. 

The Adrenogenilal Syndrome. This is due to an increased output of 
sex hormones, usually androgens and rarely cestrogens, due to hyper* 
plasia or a tumour of the adrenal cortex. The disease usually alTects 
females. It results in changes in the genitalia and sexual abnormalities. 
The output of androgens is increased in females ; in males, if the cestrogen 
secretion is increased, there is feminisation. 

Virilisation of Females. The patient is usually an adult female who 
develops hair on the face, a masculine growth of pubic hair, amenorrhcca, 
enlargement of the clitoris, shrinkage of the breasts, atrophy of the 
ovaries, an infantile uterus, increased muscular development, a coaKC 
skin, acne, headaches and depression. The urinary 17-ketostcroids 
(17*oxostcroids) are increased in women. The 17-ketogenic steroids 
{17-oxogenic steroids) arc increased in the adrenogenital syndrome m 
men. 

Treatment. Cortisone or prednisone should be given, often followed 
by subtotal ndrenalcctomj'. 

Other varieties of the adrenogenital syndrome include female 
pseudohermaphroditism, and the adrenogenital syndrome in children. ^ 

Female Fseudohermaphroditism. The infant is bom with partiallj 
male external genitalia and may be thought to be a boy. There are no 
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testes, and the vaginal orifice may be lacking. The female internal 
genitalia arc rudimentary, and the clitoris is large. The excretion of 
pregnanetriol and of 17-kctostcroids (17-oxosteroids) is increased. The 
adrenals are hypertrophied. 

Treatment. Tliis includes the administration of cortisone, adrenal' 
cctomy, and plastic surgery, preferably in childhood. 

The Adrenogenital Syndrome in Children* The disease here begins in 
childhood, -with sexual precocity in either sex. The lesion is usually a 
cortical carcinoma rather than cortical hyperplasia. In ^Is there is a 
high androgen urinary excretion, with rapid growth and muscular 
development, hirsuties, enlargement of the clitoris, lack of breast 
development and often obesity. In boys the “ infant Hercules ” 
appearance is seen, with excessive muscular development, a low voice, 
premature sexual development, and growth of pubic, axillary and 
facial hair. There is excessive excretion of 17-ketostcroids. 

Treatment. The cortical tumour, if present, should be removed. 
For cortical hyperplasia cortisone should be given, followed perhaps by 
partial adrenalectomy. 

Feminization of Males. This is very rare, and is due to an adrenal 
cortical carcinoma. There is gynsccomastia, atrophy of the external 
genitalia, loss of libido and impotence. The urinary 17-kctosteroids 
(17*oxostcroids) are slightly increased, and there is considerable increase 
of the urinary l7-ketogcnic steroids (17'Oxogcnic steroids). 

Treatment. Tlic tumour should be removed, but metastases generally 
occur. 

Conn's Syndrome (primarj' aldosteronism). This is due to nn adreno- 
cortical tumour, usually an adenoma, wliicli is secreting an excessive 
amount of aldosterone. The patient suffers from muscular weakness 
or paralysis, cramps, limb pxiins, hypertension, thirst, and polyuria. 
There is retention of sodium, nilli a low blood potassium level, and 
excessive excretion of potassium in the urine. A tumour should be 
removed. 

The Medullary Tumours. The phaochromoeyloma* This tumour 
arises in tlic chromafrin tissue of the medulla or in the paraganglia of 
the sjTTipathctic nen'ous sj'stcm. The catechol amines adrenaline and 
noradrenaline arc excreted in the urine. It may result in tlm paroxj'sms 
of liigh blood pressure, with severe headache, nausea, vomiting, shivering, 
sweating, pallor, tachycardia and fever. In other cases the blood 
pressure is continuously raised. Certain tests liavc been introduced to 
subslnntmtc the diagnosis. In coses with sustained hypertension 5 mg. 
of phcntolaminc (Rogiline) may be injected intravenously. The patient 
must Ixave no sedative for S4 Lours before the test, and must lie quietly 
for lialf an hour before the lest is mode. Tlie blood pressure is recorded 
on the other arm every luilf minute for 10 minutes. In nn nclivcly 
secreting tumour the systolic blood pressure falls by about CO mm. ITg. 
and tlje diastolic pressure by About 25 mm. Ilg. If the Wootl presmre 
falls too low mclhylatnphctannnc hydrochlor. (Mcth«lrinc), 00 mg., 
sliould Ik* injected intraN*enousJy. WiUi n plixochromoej'loma there is 
mu.'\lly an increased excretion of nomdrcnollne in the urine. Tlitts 
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whereas the normal amount of pressor or catechol amines in the 24-hour 
excretion of urine is 50 micrograms, mth a phsochromocytoma 
excretion may rise to 100 micrograms or more. Treatment 'a 

removal of the tumour, special precautions being taken to combat tbe 
severe fall in blood pressure during the operation. , . , i. 

Other medullary tumours include the ganglioneuroma, which i 
benign, and the neuroblastoma which is very maUgnant. The latter 
alfects children. When the right suprarenal is involved metastases occur 
in the iiver (Pepper syndrome), and with the left suprarenal the bones 
and left eye may he aflected (Hutchison syndrome). 

In Graves’ disease or after shock, overactivity of the adrenals may 
be present with diminished sugar tolerance and glycosuria, the sugar 
being derived from glycogen in the liver and muscles, and possibly 
protein. At the climacteric some of the symptoms, such as rise of blood 
pressure, may be due to hyperadrenia. 


Hypoadrenla 

The most important manifestation of hypoadrenia is Addison s 
disease. Other conditions which may be associated with hypoadrenia 
are ; — Circulatory failure and shock symptoms as in diphtheria, typhoid 
fever, scarlet fever and cholera. Hsemorrhagic necrosis of the ad- 
renals may be the lesion in these cases. Acute adrenal haemorrhage 
involving the medulla may occur in the fulminating type of meningo- 
coccal septicemia, associated with a petechial rash. This is usually 
rapidly fatal and is known as the Waterhouse-Friderichsen syndrome. 
In congenital hydrocephalus the medulla of the adrenals has been 
found absent in some cases. Progeria may be due to a hypoplasia of 
the cortex. 


Addison's Disease 

Defiidtlon. A disease characterised by low blood pressure, gastro- 
intestinal disturbances, weakness and pigmentation of the skin. 

Etiology. Addison’s disease is caused by a lesion of the adrenals, 
and less commonly of the splanchnic ganglia. It is rather more frequent 
in males. 

Pathology. Addison, in 1855, based his description on 11 cases , 
of these the adrenals were tuberculous in 5, carcinomatous in 3, 
fibrotic in 2, and an acute hfcmorrhage had occurred in 1. In 4 of his 
cases only 1 gland was affected. The glands may also be gummatous, 
atrophic, suppurative, or affected by Hodgkin’s disease or by a diffuse 
reticulo-endotheliosis, or they may be normal, but the splanchnic 
ganglia are then diseased. Atrophy is the commonest cause now, and 
this may be due to autoimmune disease. Pigmentation may be due to 
an increased secretion of a melanocyte-stimulating hormone from the 
pituitary’, due to diminished production of hydrocortisone in the 
adrenal. 

Clinical Findings. The patient is usually an adult between the age* 
of 20 and 40 who notices progressive weakness, loss of appetite, wasting, 
darkening of the skin, and coldness of the extremities. Pigmentation 
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may precede the other symptoms of Addison’s disease by several years. 
Vomiting may occur from time to time or be very persistent, and there 
may be diarrhcea. Rarely the disease has an acute onset with hypo* 
glycasmic coma. 

On Examination : The patient appears somewhat wasted. There 
is chestnut-brown pigmentation of the skin, especially on the face, the 
backs of the hands, axillas, round the nipples and navel, in tlie pubic 
region, and where there is pressure as at the waist or garter line. Small 
black spots may be seen, especially on the forearms ; leucodermic 
patches may also occur, and the hairs growing from them may be 
blanched. Slaty pigmentation may occur on the tongue, the buccal 
mucous membrane, or in the conjunctivie, anus or vagina. The blood 
pressure is low, usually below 100 mm. Hg. systolic. The pulse is 
somewhat frequent and the temperature usually subnormal, apart 
from active tuberculosis. Hjq>oglycaimic episodes are not infrequent. 
Calcification of the adrenals may be seen in some coses on X-ray 
examination of the abdomen. The blood : Microcytic hypochromic 
anicmia may be present, or the blood may be \iscid. There may be a 
relative lymphocytosis with an eosinophilia up to 6%. The blood urea 
and non-protein nitrogen rise in the penultimate stage due to reduction 
in blood volume, hicmoconcentralion and diminished renal blood flow, 
and 80 cxtrarcnal azotamia ensues. There is usually a fall in the sodium- 
potassium ratio below the norma! of 00. The Na-IC ratio is 


mEq. Ka/L 150 _ 
mEq. K/I, “ 5 ~ 


The 17-kctostcroids (17-oxostcroids) and 


total 17-oxogcnic steroids in tlic urine arc reduced or absent in women and 
in men. Tlie basal metabolic mtc is low. The electroencephalogram 


often shows abnormally slow iraves. The following tests of adrenal 
cortical function may be carried out. 

1. Thorn's test. The eosinophil rcsjwnsc to ACTIL Normally 
after the intramuscular injection of 25 mg, ACTil tlio adrenal cortex 
increases tlic output of ll-l7-oxostcroids, wlucii causes a marked fall in 
eosinophils of over 50%, In adrenal cortical insufficiency the fall in 
eosinophils is less than 60%. The circulating eosinophils normally 
number 100 to 300 per c.mm. The first count is made in the morning 
after a night’s fast. The ACTil is then injected, breakfast is taken. 


and the second count is made 4 hours after the first. 


2. The 17-kctoslcroid (17-oxoslcroid) excretion response to ACTil. 
Normally tlic 17-kclostcroids excretion rises as the circulating eosinophils 
fall after the intramuscular injection of ACTil 20 units h.i.cl. for 4 da\*s. 
In primar}' adrenal dcfidency there is no increasetl excretion. In 
adrenal deficiency sccond.arj* to nnlcriorpiluilarj' lesions there is a slight 
rise in the J7-kclostcroid (ir-oxostcroid) excretion on the second day. 

0. The Uobinson-Kcplcr-Powcr test. This Is not dangerous. It 
eonstsU of two parts, tljc first concerned wiUi the delayed excretion of 
water in Addison’s disease, the second Tritli an increased excretion of 
chloride in tlie urine, and rclatisx retention of urra in the blood. A 
water load test is usually sufficient. T!»e patient drinks no fluid after 
10 pm. At 7 am. lie empties his bhadder. lie then drinks 20 ml./kg. 



the ductless glands 

body weight of water in the next AMison’s disease 

"Tr=dt"rX Urinary ontpnt in 
Addison’s disease. j,,riniT which only water is taken 

hy -■ 

''«ntr^a^"='^r and pi^e— ^^ay 

sueh as arsenic poisoning, or appendicitis, 

nausea and vomiting may suggest „e meal, 

rarcinoma of the stomach is excluded by tlie test meai, p j^rv 

S bTood test in faces, and the absence of a tumour or "d-g 
deposits. It may, however, »-ex.st “jj/foramenic. 

suspected arsenicai poisorang the hair should . . ^ .^j,. race, 

Otfar causes of pigmentation which may have to ^c 
sunburn, dirt, silver and lead poisoning, haimochromatosis, a d 
tuberculosis, acanthosis mgricans, and Addison’s 

blood pressure much over 100 mm. Hg. renders the *“5"““" 
disease very unlikeiy uniess the patient has previously suffered 

’'’^cfiSr^d CompUcaUom. The course, if ''“‘'“t'?- 
progressive, and complications such ns intercurren in 
myocardial degeneration may ensue. Crises may occur in . 

patient is collapsed and appears moribund. The plasma volu 
reduced. Death may be due to hypoglycxmic coma or ». 

Prognosis. This has been much improved by modern Y®®''. •’ 

The most favourable cases are those in which the adrenal 
simple atrophy. Active pulmonary tuberculosis is a very gr 

Tmatment. The best treatment appears to be the oral administrat^n 
of cortisone tablets 25 to 50 mg. daily in divided doses at 8 fr 
3 p.m. Fluorohydrocortisone (Fludrocortisone) acetate g 

and salt retention but in excess it may cause heart fmlure. A e 
usually required is one to three 0-1 rog. tab. daily. Substances 
potassium should be avoided, they include peas, beans, lenti s, s i » 
dried fruits and chocolate. . . , j 

Should a crisis occur, the patient should be kept warm . 

heated with an electric cradle. Hydrocortisone, 100 mg., shoul 
jected in an intravenous drip of normal saline, and, ns soon as 
can swallow, he should be given cortisone by mouth in doses o 
200 mg. in 24 hours. ♦„ber- 

Operotion may sometimes be required for the removal ot 
culous adrenal gland and kidney. The patient should 'V| 

described above, and 75 mg. cortisone acetate (25 mg./ml.) sli 
injected intmmuscularly before, during and after the operation. 
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THE PITUrTARY BODY 

Inboductory. The pituitary body is essential to )He. It is com- 
posed of the following parts: The anterior lobe (pars ^tahs and pars 
tubemlis) formed of chromophobe or agranular, and chmmophJ or 
granular cells in columns, the latter being eosinophil or a cells and baso- 
phil or S cells, with connective tissue and blood vessels. In ^es of 
adrenal cortical deficiency there is a reduction in the number of basophil 
cells. It is thought that the chromophobe cells are the rmther ceUs 
of the granular cells from which a secretion is derived. The antenor 
pituitary hormones include the groicth hormone, the gonadoirt^htc 
honnones, they are the follicle stimulating (FSH) and the lutemizmg 
hormones (LH) in the female, and in the male the intotitial «U 
stimulating hormone (ICSH) or luteinizing hormone (LH): irofartm 
or the lactogenic hormone: Thijrotrophin or the thyroid shmulatag 
hormone (TSH): And the adrenocorticotrophin (ACTH). The ^irtn 
hormone is thought to be produced by the eosinophil cells, “d Tbll 
and ACTH from basophil cells. The human growth hormone, which is 
clfcctivc in man, is c.vtractcd from pituitaries obtained at autopsies. 
It is now thought that the growth hormone and the “drc'iocorticotrophic 
honnones influence carbohydrate metabolism, and the the groiun 
hormone also exerts a kctogcnic effect. IVlien the powth homon 
injected into dogs it causes diabetes. The interalveolar ceU islets (idets 
of Langerlians) are thought to atrophy as the result of mc^ased 
of insuUn to deal with the carbohydrate which is not utilised by the 
tissues. , , . uM 

The growth hormone is thought to be produced by the eosinophil 
cells. ACriI stimulates all the adrenal cortical hormones c.xccpt 
aldosterone. It is much more powerful when given intravenously than 
when injected intramuscularly. The gonadotrophic hormoius are belies 
to influence both the female and male genital sj-stcras. The follicle stimu- 
lating hormone (F.S.IL), in the female causes growth of the o™""" 
follicles and the liberation of the oestrogenic hormone, ostrndiol. In t he 
male, it acts on the testis and is concerned iwth spermatogenesis. The 
luteinizing hormone (L.H.). is responsible for the formation of the corpus 
lulciim, for the secretion ofaslrogcnsduring thcfirst half of the menstrual 
cj cle. and the secretion of the ovarian hormone, pro^tcrone. In toalc 

the interstitial ccll-slimiilating hormone (ICSH) is concerned with the 
descent of the testicle and prorokes the internal secretion of the intn- 
stitial cells, whicli is known as testosterone, ffistradiol is excreted in tim 
urine iKjth of women and men. and in svomen the amount excroted 
incira’Jcs iluriuff pregnancy and during certain phases of the mciw ma 
cj’clc. rrogcstcrone is excreted in Ujc urine as prcgnanedwl, and testos- 
terone is excreted as androstcronc. Tie prc^ncc in the unne of an 
anterior piluitar>*-lihc lutciniring gonadotrophic Kul«tance. onginaiing 
in Xhc chorionic tissue of tJic placenta, forms the Iwis of the Asdiljeim- 
Zondek test for pregnancy. It produces hicmorThagje folhdcs m tne 
ovary of the sexually immature mouse. A similar su^tance ts found m 
t}»c urine in chorion epithelioma. h\-datidiform mole, and mahgnanl 
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disease of the Icslis. WslrogcM ore n group of complex 
chemically related to sterols. They ore excreted into the hlood stream 
by the ovaries, placenta nnd adrennl cortex during 
period onlie female. The secretion is under 

pituitarj-. Tlie oestrogens ore responsible for the ^ 

reeondaty sex eharaeteristies. They ore necessary- 
parturition and lactation, yfiidrogeiisore similar 

and arc secreted by the testes and odrenol cortex. Ihcy ore responsibl 
for the male secondary sex characteristics. „v„:i„blc 

Clinical Application, oj the Gonadotropic Jlormoiys. Tlic 
prep,arations arc not usually deriveil from the pduitary hut from the 
serum of pregnant marcs and from pregnauey urine. TI.ey are pro 
sumably formed in the placenta. Tliosc obtoineil frem 
serum more completely resemble the two pitiiitory gonadotrophic 
hormones than do those derived from human pregnancy urine, svmcu 
are chiedy luteinizing in clianvctcr. Tlie former include prepara i ^ 
such os Gcstyl, Gonndyl. nnd Serojrnn. and tho<ie from prccnancy unne 
include Antuitrin S, Gonnn. and I’rcgnyl. They arc used for the trcai- 
tncnl of pituitary infantilism, tindcsccndcd testis nnd scMial un 
development, and for certain types of mctrorrliagia and sterility. 

The pan tuberalii is dimcult to demonstrate in man : its function 
is not known, j 

The pars iniermedia. This is very variable in amount It surrounas 
the posterior lobe and contains basophil cells. It secretes intcrmc^ 
which has a mclanophore*cxpanding cITcct on frogs and may also poss 
antidiurctic properties, , .. 

The posterior lobe (neurohjTpophysis) consists of ncuroghal cell , 
cpcndjTnal cells nnd pyramidal gramdar cells, called pituicytes. The 
are also non*mcdullatcd nerve fibres, hyaline masses nnd blood vessels. 
The hypothalmic nuclei arc thought to secrete two hormones, oxytocin 
and vasopressin. They travel along ncr\'cs to the pituitarj' nnd arc store 
in the posterior lobe. Oxytocin stimulates contraction of the utcnis^ a 
childbirth, and aids in the ejection of milk. It also stimulates contraction 
of the intestines, gall bladder, ureters nnd urinary bladder. In animals 
it raises the blood pressure. Fosoprmm (ADII) is antidiurctic. It 
on the renal tubules. It probably docs not affect the blood pressure m 
man. The secretions leave the posterior pituitary by the blood stream. 

The anterior lobe, pars tubcralis and pars intermedia constitu e 
the glandular dirision and are derived from Rathke’s pouch of t le 
stomodaium, and the posterior lobe, infundibular stem, and median 
eminence constitute the neural division and are derived from the floor o 
the fourth ventricle. Disturbance of function is known as dyspitm* 
tarism, which may be in the sense of overactivity of any part or parts 
of the gland, constituting hyperpituitarism, or underactivity knoam os 
hypopituitarism. 

Hyperpituitarism 

Overactivity of the pituitary may give rise to sexual peecocity or 
gigantism if it occurs before growth has ceased, or to acromegaly i i 
begins later. 
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In infancy hyperpituitarism may cause heraihypertrophy of the 
whole of one side of the child, or one leg only may be affected. Tliis 
usually becomes unnoticeable as the child grows. ^ 

During childhood gigantism, height over 79 inches (2 metres) may 
ensue or pituitary glycosuria. Thus a boy of 9 years of age may be over 
0 feet (1-8 metre) tall. 


Cushing^s Syndrome 

This is associated with a basophil adenoma of the anterior lobe of the 
pituitary, which may be minute. In some cases no such tumour can be 
found, but there is hypertrophy or a tumour of the adrenal cortex. In 
other cases there is carcinoma of a bronchus, ovary, thymus, or carcinoma 
or insuloma of the pancreas. There is excessive production of gluco- 
corticoids. Young women arc chiefly afTected, females arc usually short 
and males tall. There is adiposity of the face, neck and trunk, but not of 
the limbs. Purplish cutaneous strijc arc seen on the lower part of the 
abdomen and on the thighs. The blood pressure is raised and there is 
hj’pcrtrichosis in ^romen of the cliin, upper lip and side-whisker arc.as. 
The face becomes moon-shaped. The pubic hair has a male distribution. 
Hair tends to fall out on the head. Erj'throcytosis occurs in some cases. 
The bones may be soft. There may be glycosuria. ^ There is usually 
amenorrhoca or impotence. In addition to the pituitary and adrenal 
lesions the ovaries or testes may be found atrophied post-mortem. 

In order to distinguish the condition from the adrenogenital s:j*ndromc 
special tests arc required. The urinary output of total 17»ketogcnic 
steroids (17-oxogcnic steroids) is increased above the normal of 4 to 
10 mg./2 i hours for women and 5 to 21 rog./24 hours for men. TIjesc arc 
metabolites of cortisol. The excretion of 17-kctostcroids (!<■ 
oxostcroids), which are metabolites of adrenocortical androgen, is little 
affected. Adrenocortical suppression tests help to distinguish between 
adrenocortical Iiypcrplasia and an adrenal tumour. lYitli hyperplasia 
the output of 17-oxogenic steroids will probably be depressed by the 
administration of dexamethasone, but this is not the case with an 
adrenocortical tumour os it is not controlled by tlic pituilar}*. 

The blood electrolytes usually show a rise of sodium and chloride, and 
a fall of potassium. There is often a diabetic tj’pc of curve with a 
dextrose tolerance lest. The presence of an adrenal tumour may l>c 
revealed by a straight X-ray of the abdomen, by an X-ray after 
l>crircnal air insulllation, by an intravenous pyclogram and by tomo- 
grams. 

Arrlicnoblastoma of the ovary is anoUicr cause of hirsuties, but in 
this race condition the patient is not obese, cutaneous slri.T, if present, 
arc not purplish, and the blood pressure is seldom raised. A pituitarj' 
tumour (ustmlly an agranular adenoma) may cause pressure svTnploms 
such as loss of vision and hcadnclic, without ssiuptoms of secrctorj' 
disturbance. If it presses on the basophilic tissue, sexual dcflcimey 
ssmptoms such as nmenorrhera may occur. Tl>crc may be optic atrophy 
with leg pains and absent knee-jerks (pituitary tnl>e3) dilTcring from 
tal>es dorsalis elimcally in tlwt the pupils react to light. 
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endothelioma may also occur. i„™,mitiiitarism. The 

pancreatic islets. 

Acromegaly 

Definition. A disease characterised by enlargement of t e 

“^EUoirgy. Acromegaly U caused by ovcrsecretion ot the pituitary 

^°Pattol^r There is usuaUy an eosinophil adenoM of 
lobe, less frequently the tumour is a glioma, endothelioma or sar 
There is often hyperplasia of the adrenal cortex. 

Clinical Findings. The patient Is usuaUy between the ag« oi 
and 40 at the onset. The disease may first show itself directly a 

pregnancy. The sex incidence b practically equal. 
first notice tingling or numbness of the hands and feet, and later en g 
ment of the head, face, hands or feet. He then complains of ’ 

often bi-teraporal, and of visual disturbances such ns dimness ot t 
outer part of the fields of vision. Amenorrhcea may be the first symptom. 
Early there may he sexual excitement, but mental torpor develops ^ ® ’ 
There may also be loss of smell, tr^eminal neuralgia or nasal 
of blood, mucus or cerebrospinal fluid. In some cases the patien 
attacks, known as ** uncinate fits ** with an aura of smell or taste, an 
convulsions may follow, . , 

On Examination : In an established case the appearance is c 
teristic; the lower jaw, the malar bones and superciliary arenes 
prominent and the skull is enlarged. Twenty per cent of patien s a 
over 5 feet 11 inches (1*8 metre) in height. The tongue is big, ttie ee 
spaced, the nose broad, the skin rov^h, thick, and it may be ar . 
Neurofibromata may be present. The hands and feet are ^ 

chest big, and there is frequently kyphosis. Pierre Marie describe 
types of hand, the type en long, and the type massive, which is , 
like. The thyroid gland is often palpable. The temperature is low in 
later stages of the disease. The blood pressure may be raised. 

Special Examinations. The eyes : The characteristic c . 
bi-temporal hemianopia, due to pressure of the tumour on the 
fibres of the optic nerve in the chiasma. This is determined by p o o 



hypopituitarism 

^"ntacranial pLsure. The third. 

?hc seirturc“ca ^erosion ot one or both of the antenor or postenor 

S^r^eesses. X-ray of the hands : A ‘luting "appears 

mciMe raJe : S may be increased early and dimin.shod later rn the 

“"S^erenaal Diagnosis. The appea^ces of a 
typical. In the early stages the special examinations mentioned above 
will help in the detection of a pituitary lesion. hut 

Couke and CompUcaUons. The course is 
there may be intermissions. Certain ^es are 

Duration up to BO years. 2. CAronfe. D;^V“i“ ntL^onW aff^trf' 
malignant. Duration 8 to 4 years. 4. f 

B.SMionary. a. Farmes/rwfes. Thi^ headaches may b^me exOT 

ciating and blindness or dementia occur. Death ^ infections 

failure, convulsions, diabetes mellitus. unemia or intereurrent infections 

such ns pneumonia and tuberculosis. t.ndencv to arrest 

Prognosis. This is very grave, but ^ 

in some cases, and a cure has been cIlCTted by p • .. j 

Treatment. X-ray treatment to the skull m«y ^ 
implantation into the sella of radioactive yttrium-9 ^ 
Opemtlon is usually advised on account of 

sc\'crc headache. A decompression and incision o . ^ Insulin and 
may relieve headache, even if the tumour « "“t «™™hle. Insulin and 
dietetic restrictions may be necessary for the g j 
Hypopituitarism 

Tlie ctfects produced by under-acUvity of Uic !na?U^ty 

the age ofthe patient. The charaetemlic 

infandlism, deposiUon of fat. lowered '"'^holism, and „e^rebon 
of urine. The lesion, if an adenoma, is of the X 

probably produces its cfTcct by pressure on ic if ncrsistcncc of 

pitulta.^-. In other cases the sj-mptoms arc 

kromophobe cells and improvement occurs as more granular cells arc 
formed. 

Pituitary Infanlfllsni 

mi. r.wm-n T,me (Atclclosls). Thc child docs not grow, the trunk 
esp^M^ngli^' The intelligence is 
.nU but there is no ndiposity. It is 
of thc anterior pitullmy growth hormone. It } 
cmmophaiyngioma. 
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ErdhUch^s Tj/pe (Dystrophia adiposogenitalis). This was originally 
described in a boy of 14, and, at operation, a cyst the size of a hazel 
nut was found, which was thought to be in tije pituitary. Histological 
examination suggested an adenoma of the pituitary. There was 
destruction of the sphenoid and dorsum sellic, severe frontal headaches 
and blindness of the left eye. The disease may not commence until 
adult life. There is adiposity affecting the arms, legs and trunk, 
especially around the pelvis and below the scapula:. The adiposity is 
probably due to a lesion of the neighbouring hypothalamus. The skin 
is smooth, the fingers tapering, the genital organs immature, the intelli- 
gence is usually normal but there is a tendency to somnolence (fat 
boy of Dickens). The blood pressure is often slightly raised. The 
temperature is subnormal and the sugar tolerance is increased. Males 
tend to conform to the female type. The Laurcncc-Moon-Biedl syndrome 
is characterised by obesity, polydaetylysm, mental deficiency, and 
retinal changes resembling those of retinitis pigmentosa. 

Hypopituitarism in Adults 

There is usually general obesity, especially around the pelvic girdle, 
and diminution of sexual function. The male skeleton and pubic hair 
distribution tend to conform to the female type. The fingers become 
delicate and tapering and the skin smooth. In females there is usually 
amenorrboea. 

Simmonds' Disease (Panhypopituitarism, anterior). This is due to 
deficiency of the anterior lobe, which is often found to be replaced by 
scar tissue, or which may be the site of an embolus, thrombosis or 
hiemorrhage. The original case was associated with puerperal sepsis. 
It may also follow a severe post-partum hemorrhage with thrombosis of 
the pituitary blood vessels, or be caused by tumours or cysts. Some 
patients die during the puerperium. An emergency blood transfusion 
should be given in cases of collapse and severe hiemorrhage. Other 
patients survive for years and may be diagnosed as suffering from 
myxoedema. They may be weak, look old, have amenorrheea, loss of 
pubic hair, a dry skin, apathy, convulsions and finally die in coma. It 
occurs in adults usually over the age of 30, and affects both sexes. There 
is usually, but not always, marked emaciation, with trophic changes in 
the teeth, hair and nails, loss of appetite, vomiting and profound weak- 
ness. The axillary and pubic luur are frequently lost. Sexual power 
disappears, the temperature and B.M.R. are low. The similarity to 
anorexia nervosa has been referred to. In some resjjects it resembles 
Addison’s disease, but there is usually no pigmentation. In others it 
manifests itself as pituitary myxoedema or pituitary hypothyroidism. 
If untreated, death usually occurs in 1 to 2 years, in some cases due to 
hypoglycaimic coma. All grades of Simmonds* disease exist, from the 
very’ mild to the very severe. Complete recovery may occur if the patient 
becomes pregnant again. In panhypopituitarism the insulin sensitivity 
test shows hj’poglycsemia unresponsiveness, and the 17-ketosteroid and 
17-ketogenic steroids excretion is usually low. Hypoglyciemia un- 
responsiveness also occurs in Addison’s disease. 
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Dtrcum’s Disease (Adiposis doloiosa). This osuaUy occurs in svomcn 

after Tc cJimrc'tcric'. pUul. S 

especially in the upper 

^tStaAmfsu^^toton^tSt bo "^e 

“\°cXent. This is not very satisfaetory. If a tumour is present 

an o^" maybe necessary to relieve 
thetumourisinsensitivetoirradiation.Inp.tu.tarymfant.to^tato 
should be begun rvith 0-05 mg. "^“be riv” 

of pituitarj' extract is probably without effec . , - liuman 

subcutaneous injections of growth hormone p p , 
pituitaries. if available. In Simmonds’ disease 
by mouth in doses of 12-5 mg., one to thr« 

mcthyltestosterone 10 mg. b.i.d., sublmguallj . be riven 

0 05 ing.. gradually increased to 0-2 or 0-3 mg. daily should be giicn 

after 10 days* treatment with cortisone. 


Diabetes Insipidus 

lobe, or with lesions of the hypothalamus n a . , jj.(jpinjT 

The nucleus supmopticus in the liypotbalamus IS pro 

centre as the lUlII is formed here. " the thin 

disturbed by loss of the oliguric hormone winch 

segment of the loop of Ilcnlc, stimulating i o n , filtrate are 

concentrate the urine. Normally 108-5 litres of glomendar fillrote nro 

rc.absorbcd in 21 hours, and in the posterior 

reduced to 130 litres. The nmounl of ‘ „tors 

pituitary and entering the circulation ’ Nations in 

situated in the internal carotid arteries. These *^1^ maintain a 

the osmolability of blood and so regulate fluid cxc „f XllII 

constant osmotic blooil pressure. In deMral.on P';‘ 

increases and the excretion of urine dmimishcs , m i. . . ^ svnlcr 

occurs. The secretion of the thyroid gland also “PP""” ’ ' ' 

elimination and svmptoms of diabetes insipidus are so j ,, the 

with thyrotoxico-sLs. rrelisposjas ca,ues: I »"->■%* 
l)cni;^ idiopathic cases. AfC®! 10 to * . • 

''"’pathology. The folloseing Icsl^ have splwrohSi 

iccondarj* carcinoma, a chromopho^ • iniun'tolhe 

linusUit. Rumma or Icukxmic infillrnlton of I” j. ^ basal 
«]la tunica as by a bayonet or bullet wound or fractured base, uasa 
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sj-phililic or tuberculous meningitis involving the 

lUs also n symptom of the Hand-Schaller-Christmn disease and of post- 
encephalitic Parkinsonism. Experimental puncture of 'W 

thalamus, or compression of the infundibulum by a d‘P ^ 
insipidus. At autopsy there may be enlargement of the kidnej . 

ureters and bladder. , . 

Clinical Findings. The patient is usuaUy a young adult, who 
notiees increasing thirst and the passage of large 
Barely there is no thirst. There may be a sudden onset after an mj ^ . 
He is usually constipated, the mouth is dry. and sleep is disturbed by the 
desire tor micturition. Sometimes there is great hunger and tlurst be- 

comes unquenchable. , 

On Examination : In on established case there is usually emac ation 
•with a dr\' sldn. Neighbourhood symptoms may be present if the lesion 
is a tumour. The urine : Specific gravity 1-001 to 1-005. 

10 to 40 litres daily. There is no protein, but occasionally a trace oi 
sugar may be present. The blood : The red cells may be over 0 millions per 
c.mm. The Wassermann reaction may be positive. The sugar tolerance 
is normal or diminished. The basal metabolic rate is usually normal. 
An X-ray film of the skull may show enlargement of the sella turcica. 

Differential Diagnosis. Other varieties of polyuria and frequency 
must be excluded, especially those due to chronic nephrosclerosis, mter- 
mittent hydronephrosis, diabetes mellitus. hysteria and on enlarge 
prostate. The renal function tests and abnormal urinary consti^ents 
serve to diagnose chronic nephritis. In hysteria and intemutten 
hydronephrosis the polyuria is inconstant, and a renal swelling may 
be felt in the latter. Examinations of the urine and the blood for sugar 
differentiate diabetes mellitus. The nicotine test may be used as a 
diagnostic procedure. Normally the inhalation of the smoke of 1 to 8 
cigarettes, until there is severe malaise, giddiness, nausea or vomiting, 
causes an antidiuretic response owing to stimulation of the supraoptico- 
hypophyseal system and release of the anlidiuretic hormone. In 
cases of diabetes insipidus no such ontidixiretic response is obtained. 
Fluid deprivation tests may also be employed which stimulate the 
osmoreceptors. 

Course and Complications. The hereditary type often runs a 
prolonged course for many years. In other cases the course must 
vary with the cause. Complications include pulmonary tuberculosis 
and coma ; the latter is the usual mode of termination. 

Prognosis. This varies with the cause. In idiopathic cases life may 
be little, if at all, curtailed. Syphilitic cases may be cured by treat- 
ment. In malignant cases the disease is usually fatal within a year. 

Treatment. In syphilitic cases iodides and penicillin should be 
given. A salt-poor diet may be given but the fluid intake should not 
be restricted. Posterior pitmtary extract has an antidiuretic effect, 
1 ml. (20 units) may be required two or three times a day intramuscularly 
or last thing at night, or 0-5 ml. of vasopressin, which is the active con- 
stituent. If intestinal colic ensues a nasal spray of synthetic lyrine- 
vasopressin, 50 units/ml., can be used up each nostril several times a day. 
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A more prolonged cffeet. lasting for about 44 hours, is obtain^ by the 
fubeuUeous inieetion of 1 to 1-5 ml. of Pitressin Tannate (5 pmssor 
units in 1 ml. of peanut oil). This treatment f 

indefinitely. Certain diuretic drugs, such as chlorotlunzide 

analogues^including hydroflumethiazide (Di-Ademi!) and 

(Netolan). exert an antidiuretie elfeet in diabetes 
to an action on the kidneys, rvhereby the unuary 
osmolality are increased. The polyuna po’ydJT^ 
abolished bv civinc the patient clorexolone 12-5 mg. tab. b.i.d. -nitli 
"mLVplImfnts oAo m.Eq. per day. , 

successful in certain cases following encephalitis lethargica. and m those 
associated with thyrotoxicosis. 

THE THYMUS GLAND 

The thymus increases normally in size untU puberty after ivliidi it 
gradually atropliies. The thymus may hypertrophy if the admnals 
atrophy, hut it is very doubtful it it has an endocrine one i . , 

kno4n function is the production and possibly destruction of l>-mpho 
c>*tcs (see p. C58). 

Stahis Lymphatlcus 

A eondition characterised by enlargement of the 
lymphatic tissue generally. The -tridor 

due to pressure of the enlarged gland aiusmg .. Sudden 

This may be mistaken for croup due to Iniymgcal •ni.trntinn of 

death may occur during sleep or 
an anicsthetic. possibly due to mechanical stimulation 
Enlargement of the thymus can be diagnosed by X-ray examination and 
treated by exposure to X-rays. 

Thymic Tumours 

Tlicse may be simple, such as a lipoM or fibroma : “ “ 

dermoid ; or malignant, such as a carci^ma or , mccli- 

may also be due to Hodgkin’s disciwe. The effects p ^ • rmivis 

anicnl, those of a superior mediastinal tumour. In m> n ^ 

small non-malignnnt, soft, encapsulated nodules ore foun 
A Ihj-mic tumour may be shown by lateral lornogmphj- 

Treatment. The tumour may be removed in some , 

opcmlion invoUnng splitting of the sternum. If is po , 

X-raj-s should be used. 

the testes 

TIic luleinising hormone of the anterior pituilniy is 
the descent of the testicle and pros-okes the internal secretion of the 

SnlcrsUUal cells, which is known as testosterone. i,v 

Testosteron; can be 5 >-nlhcris^ and is innebve 
mouth and has only a short elTeet if injected. ulxni P • 
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tion of six 100 mg. pellets produces an effect which lasts about six 
months, 

Methyltestosterone is efTecUve when given by mouth, but on absorp- 
tion from the intestine is chiefly destroyed before reaching the systemic 
circulation. It shoxUd be taken as a 10 or 25 mg. flat tablet, to be dissolved 
under the tongue or between the gum and cheek. 

Testosterone propionate is a short-acting ester and should be given 
by intramusciflar injection two or three times weekly in doses of 5 to 
50 mg. 

Long-acting esters have been prepared for intramuscular injection, 
such as testosterone cenanthate and propionate (Primoteston Depot). 
250 mg. are efflcacious for 8 to 4 weeks. 

The male sex hormones have three main actions: 1. Development of 
secondary male sex characteristies. They are used as replacement agents 
in hypogonadism due to primary testicular atrophy or to testicular 
atrophy due to mumps or injury. They are also of value in cases of 
eunuchoidism, or after castration, or with certain pituitary lesions, such 
as chromophobe adenoma. 2. Anii-cestrogenic ejfect. In certain func- 
tional menstrual disorders a daily oral dose of 10 mg. of methyltesto- 
sterone is of value. This is usually given for two weeks before menstrua- 
tion is due. Nor-ethisterone (Primolut N), 5 mg. tab. once or twice a 
day, may be more effective. Both of these preparations may be used in 
cases of inoperable breast carcinoma, to try and arrest the primary 
growth and promote the formation of new bone in osseous metastases. 
With methyltestosterone large doses may be required and these may have 
a virilising effect. This is less likely to occur with Nor-ethisterone. 8. 
Anabolic action. Androgens such as norethandrole (Nilevar) 10 mg. tab. 
daily may be given to increase weight in very thin women, to lay down 
protein in skeletal muscles and in the matrix of bone. They are also 
used to relieve muscular weakness in men suffering from androgen 
deficiency and, given with cestrogen, they are used in the treatment of 
senile osteoporosis. For this Mixogen (ethinylcestradiol 0-0044 mg., 
and methyltestosterone 3-6 mg.) may be used in doses of 2 to 6 tabs, 
daily. The above account is largely based on the article by P. M- F- 
Bishop (B.M.J., 1960, i, 184). 

THE OVARIES 

Ovarian Hormones. As described above the ovary, when stimulated 
by the pituitary gonadotrophic hormones, secretes the oestrogenic 
hormone, ceslradiol, and the active principle of the corpus luteum, 
progesterone. (Estradiol is concerned with the growth of breast duct 
tissue, and with the proliferative changes in the uterine wall which 
occur during the first half of the menstrual cycle. Progesterone causes 
premensttml changes in the uterine mucosa, is responsible for the 
implantation of the ovum and placental formation, and growth of 
the alveolar breast tissue during pregnancy. (Estradiol, which is 
regarded as the primary hormone is not detectable in the urine. Instead, 
the structurally related but physiologically less active compounds, 
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cestrone and oBtriol, are found. Tlrinary extracts <5° ““‘“I" 

measurable amounts of progestational substances. . 

be isolated from late pregnancy urine or blood as but the b.olog.- 
cally inactiw reduction product, pregnonediol can be 
Synthetic oestrogenic analogues (such 

diencestrol) are amiable for dinical use. Progesterone is obtamed from 
the corpora lutea of sows, or it can be synthesised. „r!miiru 

Clinical Applications. (Estrogens are not of P". . ^ 

amenorrhma. Menstruation can be postponed for social '^"s g S 
norethisterone, o mg. tab., t.i.d. from the 25th day of the cycle onwards 
Premenstrual tension can be relieved by an oral dnuctic for J 

before a Dcriod, or by noretlusterone, 5 mg. tab., b.i.d. lor 7 > , 

beginning^ days before the expected period. Spasmodic 

be assuaged by Enavid-E, 1 tab. from the 6th dos;. reckoning fmm 
the beginning of the period, tor 20 days, for 3 epics, 
be controlled by norethisterone, 5 mg. tab., t.i d. from the Ijt f ny of ‘he 
cycle for 10 days for 3 cycles, and for niclroir/ingia, i ^ » 

norethisterone, 5 mg. tab. should be givOT from the i , 7, 

To stop bleeding urgently ethinyloestmdiol, O-Oj mg. • s i , , , . 

4.houriy. Suppression of lactation. Stilbmstrol, « -"S- 
given 0-hourly for 0 days, and then reduced c'cc ^'/q mny 
oaginitis and inlvitis. (Estrogen pessaries or ointment, ^ 

b?used. Recurrent carcinoma of the „ 

Stilbeestrol, 5 mg. tab., may be prescribed up to 0 or more in 21 hours. 

Oral Contraceptives 
There are several eontraeeptive 

Enavld, Gynovlar 21, Norlcstrin, Omlcn, Volidnn, “c. They conlat 
synthetic progestogens and ccstrogcns in vaiying prop * .i... 

progestogeL fet by inhibiting oc-ulation. either by direct action on e 
ovary, or indiroetly via the pituitary. They niro 
nonnal maturation of the endometrium and co 'mp an a i which 

is imp.aired. and they iiieroasc the thickness of the cc'a -ei. m.mus which 
mitigates against the entrance of spermatozoa, i sm , 

(estrogens is included in the tablet to support the cn'lcc'^f"'™ 
diminhh the liability to “ break-through ” Weeding when tlm mblet s 
being taken. With the cestrogen a smaller amount of proges „ 

~’SVoVAdi:SSra,ion. One tablet is ta^n on the fiOh day^from 
the beginning of n period and then dailj for -0 c njs. . ' . 

•• withdrawal bleeding " within 3 or 4 dap after stopping ‘>'C '“We'"- 
Tlic first day this occurs is taken ns the first day td ‘^*c pen ^ , . , , ' 

5 the 20 (lay course is repeated, nnd so on. Tlic coii ^ ,„.,i.« a 

20 daj-s, but with some tablets the course is 21 daj-s which i . - 

easier to remember. The tablets usually 
•• break through " bleeding may occur Iwfore the 
course. If this bleeding recurs an cxa'mnalion sho uld Ik im 
uterine curettage to exclude carcinoma of the b(Hl> of i 
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Ibtoinal cramp arrd lethargy. « ^ J-en ^ 

S l^r^glvL'rS Lee, It| - 

c“say yi whether the contraeepUvea am 

general impression is that there is no evidence to support this v 

INFANTILISM AND DWARFISM 
Definition. InfantUism is a condition f 
adult development with deficiency of secondary seSarJ 

There may he no ahnorraaUty of grorrth. In dwarfsm i, 

sexual characterisUcs, mental and bodily, are present, g™ 
stunted. 

Infantilism 

This may he due to : 1. Deficiency cfan internal 
deficiency as in cretinism, pituitary deficiency as m the ^ .. 

Frehlich’s type of infantUism. An infarct in the antenor lobe of the 
pituitary will also cause progeria. Pancreatic deficiency as in * , 

infantilism with inefficient fat digestion, renal 
infantilism associated with cardiorenal degeneration and dilatatio 

the bladder, ureters and pelvis of the kidneys, testicular and wamn 

deficiency as in male and female eunuchoidism. 2. Mongolism 
syndrome). This may occur especially in the last bom child m » 
family, or if the mother is elderly. There is mental deficiency and tn 
appearance of the child is characteristic. The palpebral opening s an 
downwards and inwards, the hands are broad, the index finger is s 
and the middle phalanx of the Uttle finger is short and “”^^2 
incur\'ed. In about 27 % of cases two creases only, instead of ttie 
three creases, are present on the little finger of one or both h^ j’-cfoi 
distal and medial creases being replaced by a crease between e i 
and proximal interphalangeal joints (Penrose). The foot “ . 

is present in about 5% of cases. The tongue is often large, fissile 
protrudes. The disposition is usually calm and affectionate. ^ ^ ^ ® . 
ment of the thyroid gland and congenital heart disease may P*^™ ’ 

The condition is incurable and not benefited by thyroid treatment, ine 
appears to be a predisposition to the development 
mongols. The chromosone abnormality is described below. ^ 

genital aberrations and diseases such as microcephaly, Mngem 
disease, anangioplastic infantilism (the arteries being impr^ 
developed), persistent thymus and congenital syphilis. 4. Ac^ 
disease and infections such as extensive bronchiectasis, enkylos o 
malaria and alcoholism. 
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Dwarfism 

This may be due to such conditions as congenital deficiency of the 
anterior pituitary growth hormone, rickets, renal dwarfism,^ spinal caries, 
osteogenesis imperfecta, achondroplasia, phocomelus {^wktj — a sea , 
pAo? = limb), hydrocephalus and microcephaly. Dwarfism due to 
deficiency of the growth hormone responds to treatment with human 
gro^vth hormone. 

Sex Determination 

In some cases it is not possible to decide by clinical examination ^e 
true sex of the patient. Special methods have been evolved to determine 
the sex by microscopical examination of certain cells. ^ ^ 

NueUar sex determination. In 1949 it was noted that the nuclei m 
cells of females frequently contmned a deeply-staining dot, close to the 
inner surface of the nuclear membrane, and that this is absent m male 
cells. For this test smears are made from the buccal mucous membrane 
and the dot is referred to as the sex c^matin. A chromatm-positn'e 
body indicates a female, and a chromatin*negative one a mole. 

In 1054 it was foimd that a drum-stick projection is present on a 
small number of nuclei of polymorphonuclear leucocytes in females, bu 
never in males. The drum-stick is attached to the rest of the nucleus 
by a thin thread. In some cases it forms a sessile nodule on the nucleus. 

Genelk sex determination. In 195C it was shown that the normal 
number of human chromosomes is 46, and not 48 ns pre\nously thought. 
Forty-four of the chromosomes (22 pahs) arc autosomes and non- 
sexual, and one pair is composed of sex cliromosomcs. These are a i *c 
in the female, they arc called XX and arc probably the seventh pair in 
order of size. Tliey are metncentric whicli means that when the chromo- 
somes split longitudinally the two chromatids thus formed remain 
attached at their centres. In the male the sex chromosomes arc unhke 
and arc called XY. the Y cliromosome being smaller than the ^ -t.he 
Y chromosome is acrocentric, the two chromatids formed bj sp i mg 
being attached at one end. , ^ 

The cliromntin dot in the tissue ceils and the drum-stick projectira 
on the polymorphonuclear nucleus arc thought to be part of e - 
chromosome. If the nuclear sex test is chromatm-positivc, wo - 
chromosomes are thought to be present. Chromosome studies are ma e 

on short term cultures of bone marrow cells. , 

Gonadal sex determination. Normally the c»rt« of e pnmi n e 
gonad develops in the female into on ovarj’, and in the mole ic me 
develops into a testis. Tlic gonads ore responsible for the male or fem^e 
development of the genital tract- There arc two varieties o^ gone ^ 
dtjsgenesis, Klincfritcr’s s>*ndromc and Turner’s sjmdrorne. J^hnejeuers 
rjndrome. Here the patient is apparently a male. He smaU testes 
which fail to mature, gynaxomastia and azoospermia, Tlie rue ear s« 
chromatin test is positive and there arc 47 clironiosomw, owing ” ^ 

presence of an extra X chromosome. The genetic constitution is • 
Turner's syndrome (ovarian d>-sgenesU). The patient a.natom}ealJy n 
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apparently a female, actually ** she *’ is neither male nor female. The 
condition is characterised by dvfaifism, webbing of the neck, sometimes 
coarctation of the aorta, red*green colour blindness in 8% of cases, a 
small uterus and failure of development of secondary sex characteristics 
at puberty. The ovarian stroma only occasionally shows germinal cells. 
The nuclear sex chromatin test is often negative and there is only one X 
chromosone and no Y chromosome. The genetic constitution is therefore 
XO. 

In Mongolism the total number of chromosomes is 47, oning to the 
presence of a small extra acrocentric autosome, which is found in males 
and females. In acute leukaemia abnormal chromosome findings have been 
recorded in some cases. 

In Pseudo-kermapkroditism the patient is regarded as being a male 
or female according to the gonad which Is present and not according to 
the external genitalia which may be mixed male and female or of the 
sex opposite to that of the gonad. The nuclear sex determination tests 
afford good evidence of the type of gonad present. This is of some 
importance when plastic operations on the external genitalia are being 
considered to correct defects and make the patient a man or a woman. 
The sex in which the patient has been brought up — the social se®— does 
not necessarily agree with the nuclear sex, although it may accord with 
the anatomical sex, and this should be remembered when a plastic 
operation is contemplated. 

In True heTmapkrodUtsm the gonad contains both testicular and 
ovarian tissues or one ovary and one testis are present. The external 
genitalia may be male or female. The nuclear sex determination test is 
chromatin-positive in many cases, but the frequency of occurrence of 
chromatin-positive findings and of drumsticks on the polymorpho- 
nuclear nuclei is within normal limits. 



CHAPTER XIV 
THE TROPICAL DISEASES 


Malaria 

Definition. A disease characterised by recurrent attacks of fever, 
due to infection w^ith a specific protozoon. 

Etiology. Malaria is due to infection with a protozoon, the 
Plasmodium malaria:. Infection in man is caused by the bite of a female 
anopheline mosquito. The mosquitoes may fly normally 1 to 2 miles 
(1-0 to 3-2 km.), or as far as 10 miles (16 km.) if aided by the wind, h our 
types of plasmodium affect man, the P. vivax causing beni^ to lan 
malaria, the P. malarias causing quartan malaria, and the P. falctparum 
causing malignant tertian or subtotian malaria. The P. wo o is an 
uncommon parasite, so-called because the infected red cell becomes 
oval-shaped. It causes a tertian fever. The incidence of malaria m a 
locality can be gauged by the spleen index, t.e., the proportion of the 
population with a palpable spleen, and the parasitic index ns shown > 
blood slides. These run very closely parallel. . n .»• 

The Life Cycles of the Parasite, The mosquito forms the definitive 
host and man the intermediate host. There are two c}*clcs, an asexua 
cycle in man and a sexual cycle in a mosquito, ^ 

The Asexual Cycle. The mosquito, when it bites man, in^oducM 
sporozoites. Within 2 hours the sporozoites disappear ^m the blood 
and settle in fixed tissue cells, particularly in the liver. . 
through the schizont stage and merozoites are discharged mto e oo 
Tliis is known as the prc-crytlirocytic or PE phase of the parnsi c. 
After about a week these enter the red cells and become trophozoites. 
These grow and divide into segments forming schironts (rosettej, 
which rupture, liberating merozoites into the blood. The meroMi « 
may now enter other red cells fornung trophozoites, thus compleung 
the asexual cycle. This constitutes the crj-throcytic or E c>*clc or tne 
parasite and causes the clinical attack of malaria. The majority ol tne 
parasites arc in the capillaries of the spleen and bone marrow and not 

in the peripheral circulation. , , . ^ 

The Sexual Cycle. Some of the trophozoites may cnlar^ Md 
macro- or microgamcloc}*les. If U»cse remain in the 
without further developmcnL If. however, a mo^uito bites » 
when the gametoc>’tes arc present, they are taken into tlie 
stomach, where further devcloptnent occurs. Tlie macrogame o<^ 
becomes a female gamete and t!!cmicrogametoc>’tc forms a microj^m . 

A microgamete enters and fertilises a macrogametc and a zygo e * ’ 

Tins p.*uses through the mucous membrane of tlie mosquito • • ° 
end forms an o5c\-st. Numerous sporozoites develop in this ^*st, i 
finallv ruptures into the abdominal cavity, and the sporozoites 
Uie salivary gUnds of the mosquito, and are injected into man by the 
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forms persisting m the blood. In f , ,. jjj|.(.xo.erythrocytie 

IfE^pllsltfrla^^ef arp« due to meroroites liberated 
"X; can be represented diagrammatieaUy as shorm 
“The main distinguishing features beltreen the types of parasite are 

“pwoiium riene ^^^tSs ‘tteseStu; 
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rosette with about 18 merozoites. Schulfner’s dots (deeply 

seen inside some of the red celb, which are enlarged and pale. 

gametocytes are large and round. . . 

Plasmodium Malaria:. This causes quartan malaria. The 
of the asexual cycle in man is 72 hours, the schizont is like a daisy- ^ » 
with 6 to 12 merozoites. The red cells are normal. The gametocyt 
are large and round. 

Plasmodium Falciparum. This causes cstivo-autumnal or ^alig^n 
tertian or subtertian malaria. The duration of the asexual j 

is probably 48 hours. Schizonts are rarely seen in the periphera o » 
but they contain about 20 irregularly arranged merozoitM. 
gametocytes are crescentic, the female ones having more poin e e 
than the male. Predisposing causes : 1. Locahty : Malana is 
the tropics, especially in India, Africa and America. It also ^ r. 
Southern Europe. 2. Temperature: A mean temperature ot 
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{15-5" C.) for at least 2 weeks is necessary for the development of the 
protozoon in the mosquito. Stagnant water favours breeding of the 
mosquitoes. 3. Season and rainfaU: The effect of these upon the inci- 

dence of malaria varies in different localities. 4. Age. ren are 
especially susceptible, but all ages may be affected. 

Pathology. The spleen becomes enlarged and very haid in chronic 

cases (ague cake). In acute cases it is soft and swollen. T e iverm^ 

be enlarged and dark red. The brain may be dark slate-coloured. 
Parasites and pigment may be found in the vessels in various organs, 
such as the spleen, kidneys and brain. 

Clinical Findings. The symptoms in the benign tertian and quartan 
types of malaria, apart from the time intervals of the fever, are usua^ y 
indistinguishable. The patient complains of periodical attacks, beginning 
generally about noon or later, of malaise, shivering, hea ac e an 
perhaps nausea. He feels cold all over and may vomit. After a \ 
period of about 2 hours the skin becomes hot and flushed, an e 
headache is more intense. This phase persists for 2 or 8 hours, an is 
then followed by sweating and marked relief from the discom o 

On Examination : Daring the initial cold stage the skm is blanched, 
but the body temperature rises to about 102* F. or 101 . ( 

40* C.), and the pulse is frequent. The fever is thought to correspond ^ut h 
the liberation of the spores in the blood, perhaps due to freeing o 
toxins, but there must be a threshold value, a definite amount of to?nn 
being required in any individual to produce a rise of tempera urc, 
patients may have schiionts in the peripheral blood 
and again there may be fever without sebizonts being fou^tid, although 
they are probably present deeper in the body. In the hot s g 
temperature begins to fall, and in the sweating stage it reaches no 
or subnormal. The whole attack lasts about 12 hours. 

In the benign tertian infection the pyrexinl atto^ follow eac ® 
every third day; in the quartan every fourth t 

mittent fever). Daily (quotidian) attacks may be due to n douDie 
infection with benign tertian, or to a threefold infection 
malaria, or in some cases to malignant infection. A muted m ec i } 
cause irregular attacks of fever. 

In malignant (suhtertian) malaria attacks are liab e crfuonal 

summer or autumn in temperate zones, but in the tropira i 
mcidcnce docs not prevail. In the less severe tj-pes the 
recur daily or every other day, or at irregular mterv^. J 

there are no rigoS. but the fever may last for 21 hours ^ 
Specially severe variaUons include (a) Cerebral malana. ^ 

patient rapidly becomes unconscious with h>*pcrpy*^*’ ' ^ . 

ture being over 107" F. (41-0" a). In oilier ^ ^Tlie 

con\mlsion5, paralysis or meningitic symptoms, (a) AI*, /,*’ * • t 

thin rctmdns cold, and Uic body Icmpcrolurc may be 

above the normal. There is great collapse and weakness. I • . 

there is vomiting or diarrhem, or hemorrhages into the . 

organs (e) A bilious remittent fever. The cliaractemUc^tur« a 

continuous temperature, jaundice and biliary s*omjting. Tij 
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severe epigastric pwn. In the typhoid type the patient is more iU, the 
tongue is dry and delirium present. Blackwater fever is probably a 
variety of malignant malaria. . 

The spleen is usually palpable during the paroxysms, and in 
persistent cases remains so between the attacks, eventually becoming 
hard. It may reach to the umbilicus. The blood : When the tempera- 
ture rises a film should be made, and stained for malarial parasites. 
Examination between the attacks usually yields negative results. In 
chronic cases a hxmolytic aniemia develops, and the large mononuclears 
may increase up to 20%. A positive Wassermann reaction may be 
obtained after the attack, but it is not universally accepted that this is due 
to the malaria. An indirect van den Bergh reaction is present in a large 
proportion of uncomplicated cases of subtertian malaria. The urine •. 
Protein is present in a few cases and hemoglobinuria is the characteristic 
feature of blackwater fever. 

Differential Diagnosis. In a malarial country malaria is the cause 
of the majority of feverish attacks, but when the patient has resided 
out of a malarial district for several years the infection dies out. JIalaria 
must be diagnosed from other conditions, such as kala-azar, tuberculosis, 
amoebic hepatitis, typhoid fever, sunstroke, meningitis, cholera, 
dysentery, and pyicmic infections causing rigors. The diagnosis rests 
upon: (a) Finding the parasite in the blood. Prophylactic doses of 
antimalarial drugs may obscure the diagnosis, as then no parasites aw 
likely to be present in the peripheral blood. (6) The response to anti- 
malarial drugs. If the temperature does not faU after their adequate 
administration, the pyrexia is almost certainly not due to malaria, (c) The 
presence of a leucocj^sis is also evidence against malaria, (d) Herpes 
labialis is frequently noted in an attack of malaria. 

Course and Complications. The course depends largely upon the 
treatment, the attacks in the benign tertian and quartan vareties ore 
usually readily controlled, but there fa more dilTiculty with the malig- 
nant type. In certain localities blackwater fever is liable to 
ensue in patients suffering from chronic malaria or in those who have 
been improperly treated. Relapses, where fresh infection is impossible, 
may occur at considerable intervals alter the last infection, and may be 
due to the schizonts lurking in the internal organs, or being present 
in too small numbers in the peripheral blood to be detected. Jlalarial 
caclicxia is a troublesome feature of repeated attacks. Complica- 
tions include: Bronchitis, labial herpes, neuralgia, neuritis, asthma, 
glycosuria, and pneumonia. Pulmonary tuberculosis may develop as a 
sequela. Blackwater fever is probably a complication of malignant 
malaria. 

Prognosis. A favourable prognosis depends largely on early 
diagnosis and adequate treatment. The outlook is usually very grave 
In the cerebral and algid types of malignant malaria. Death is most 
often due to cerebral malaria. 

Treatment. Pnphylaetxe. This fa concerned with : (o) Elimination 
of the breeding grounds of the mosquitoes. This fa b«t effected by 
drainage and by sprinkling stagnant pools with some substance to 



MALARIA 785 

destroy the larvce of the mosquitoes. D.D.T. powder, sprayed from 
aeroplanes, is effective, for 1/10 lb. per acre (11*2 mg./sq. metre) on water 
wUl destroy all mosquito larvie. {b) Destruction of mosquitos 
or cattle-sheds during the winter, (c) Prevention of mosquito bites by 
the use of electric fans, sleeping nets and protection of the anUes dun g 
the evening or early morning by two pairs of socks or We ^ • 

Dimethyl-phthalate may be applied as an insect repeU^t, m the fora ot 
a liqmd, cream or lotion, to the skin or clothing, (d) The preven 
infection in non-immunes, t.e., those who go to an endenuc area ^ 
have not previously suffered from malaria, is a matter o P .. 

tance. The drugs most often used arc chloroqmne (i^len), p ^ ^ 
(Paludrine) and pyrimethamine (Daraprim). Mepaenne (i e rin) 
quinine are not so often used. , , , , , 

The mosquitoes may become resistant to pesticides an e 
parasites to synthetic drugs, but they do not become resis an o q i 

which remains a valuable sheet anchor in treatment. 

Chloroquine is given in doses of 2 tabs. {= 300 mg. weeUy, 
proguanil 1 tab., 100 mg., daily, mepacrine 1 tab., 100 mg. ^ , 

pj'rimcthaminc 25 mg. weekly for an adult, 

dren. Such prophylactic treatment should be begun - w ' . 

entering a malarial country and continued for 4 weeks a 
the endemic area. A repository drug, Cnmolar, .> mg. P » ^ 

weight, injected intramuscularly, has been shoum to give p 

several months against P. turor and P./fllcipan/m. u 

Carnal prophylaxis, i.e., destruction of the pamite before it enters 
the red cell, can probably only be etf^ted in 
This is achieved by the use of proguanil (Paludrine) or of pyn . 

(Daraprim). 1 tab 25 mg. weekly. In the other vanet.es onofection 
prophylaxis is effected by suppression of the parasite * trent- 
Rclapscs arc therefore liable to occur for a time after ccssa i 
ment. ... 

Curalivc. Tlic patient sl.nuld go to bed and be kept 
blankets and hot bottles during the cold stage. The 
nilh the tj-pe of infection present. For P. 

clibroquinc or nmodinquinc may be used. In a sc% ere c , , ' 

=00 mg. base, in 5 ml. nmpoulc. is given intmvenously. The «.dcn s nre 
injcclcd, in 10 ml. pj-rogcn-frcc stcnlc distilled nntcr, ' ^ > 

intravenously. The dose can be repeated after 8 hours up to 0 do^ 
in hours. It is not likely to produce 'i'"'’'''™"'' , mOs. 
severe c.ascs it is given by mouth in the followup '^rtadavs 
(>= COO mg. base), follorvcd 0 hours later by 2 labs. 

2 tabs. The dose of amodiaquinc (Camoquin) IS 3 tobs. ( 

•he first day. then 2 tabs, daily for 2 days. AUcrnalrvrlj. m a 'eo 
severe case an intravenous injection may he given scry s . ....roecn- 
dihydrochlorid. 10 gr. (0 0 G.) dissolved in 10 to 15 ml. of st I . t. 

free water or well diluted in normal or dextrose saline. 

The treatment of an acute attack of P. nVor, / . m ^ 

infections consists in Uie eradication of U»e E {cr>'thr^> ic) . . .. 
parasites by chloroquine or amodiaquinc, ns for P.falnparu • 



the tropical diseases 
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7-5 mg. of the base and is given b.i.d. for 10 aay 


Bladcwater Fever 
(Malarial Hcmoglohinuria) 

DefiniUon. A complication of malaria, characterised by 

"Ttr^S™- fever ia nmaUy ^^,^0 

chronic infection with qSie hS^been largeiy 

of quinine, may preapitate an attack. ^ ter fever is less 

replaced by more efficient DjstricU where the 

St^iXtX.^'rReteXd attach otmalma: Jhe pati^d te 
lived over 0 months in the tropical country. 4. A prevnous 

““Sttotogy.'’' The Iddneys are enlarg^ end very 

renal tubules are obstructed with d^. may be 

i j wsierm^nfiefl. Thft bram Bud bone-marrow 



_ _ occur in the general circulation and not in the ,ho 

Clinical Findings. The patient is usuaUy an ed-^t “^P^.mry 
has been in a malarial country for ov^ 6 “onths and !*“ S"“^^et is 
of repeated attacks of malaria for wbi* he takes , a and 

geneJidly sudden, with a rigor; tte unne is then noticed to m 
there may he some frequency. Feverish ey“F‘.“™' J ^here may be 
thirst, headache and loss of appeUt^ “=.““'’''“"1^ ’ of bile- 

severe pain in the epigastrium or loins, with nausea, or vomiting o 
stained fluid. Hiccough is a symptom m very severe ^e^ temperature 
On Examination: The patient is often jaundiced “">*1“ palpable 
is raised to 102" F. (OS-O” C.) or over. The spleen renal 

and tenderness may be elicited over them, m the vPi^ ‘ or 

nrc.as. The urine : In some cases there is P°'>’y"“’ L md ^A dark 
anuria. The urine varies in colour fmm almost black to pale red.^^ ^_ 
deposit settles on standing. The specific gravity is raw ’ ^jj^jour 

tionisacld. Proteinisprescntinconsiderablequantitira. 

is due to blood. Met. Hb being present and Oiy. ™ ‘K^^d afew 
The deposit consists of blood and granular^ts, j„ degree, 

red cells The blood : There is a haunolytic amemia of va^^ g 
The red cells may be dimini*ed ^?;.®“%j“^;aity°o? the red relU b 
ghost forms and punctate J^philia. The an increase 

normal. The white cells : The large mononuclears may show 
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up to 10% or more. The indirect van den Bergh reaction is positive 
and in severe cases the direct reaction is also positive. The blood urea 
is raised. Oxyh^cmoglobin and meth^cmalbiunin are present in the 
plasma. 

Differential Diagnosis. The jaundice, temperature and bilious 
vomiting with dark urine are suggestive of yellow fever. In yellow fever 
there is hromatemesis and the urine contains bile. Other causes of 
htemoglobinuria rarely require elimination. There is usually no difficulty 
in diagnosis. 

Course and Complications. The lucmoglobinuria persists for a few 
hours or days, and relapses are not infrequent. The temperature falls 
to normal when the urine clea». Complications include ; Suppression 
of urine and hyperpyrexia. Cholelithiasis may ensue as a sequela. 

Prognosis, There arc many mild cases which recover, but the 
outlook is very grave in any severe case. 

Treatment. Prophyladie. In districts where blackwatcr fever is 
endemic, every attack of malignant tertian malaria should be adequately 
treated with diloroquinc (Aralen) or nmodiatjuine (Comoquin) in doses 
given on p. 785. 

Curative, The patient must bo put to bed and kept lying down at 
absolute rest. He should be given fluids containing dextrose, the amount 
of urine passed must be measured and charted daily, and when diuresis 
occurs the volume of ingested fluid can be increased. The intake of 
fluid should not exceed the output from the various sources, such as 
vomit, sweat, urine and ftcccs, except in vcr>’ hot countries. An alkaline 
mixture containing Sod. bicarb. 80 gr. (2 G.), sod. cllrat. 20 gr. (1*2 G.), 
sp. chlorof. 7 m, (0 45 ml.), nq. menth. pip. dost, ad 1 fl. oz. (80 ml.) 
should be given six-hourly or four-hourly. The value of endeavouring to 
keep tlic urine alkaline lias been disputed. In some cases, despite large 
doses, the \irinc remains acid. If vomiting prevents this, drip rectal 
salines, containing sod, bicarb. 120 gr, (8 G.) to 1 pint (COO ml.), should 
be given. Oliguria is considered to be due to glomerular failure and renal 
anoxia. If there is oliguria hot applications, such ns water I>otllcR, 
should be applied to tlic loins. An intravenous injection of 1 pint (COO 
ml.) of 6% dextrose in nonnal saline or of 2% sodium bicarbonate in 
normal saline may prove helpful. If vomiting prevents the taking of 
sufficient fluid, rectal injections of 4 to 8 fl. oz. (120 to 2 10 ml.) of norm.al 
saline containing 5% dextrose should be given cvciy 4 to 0 hours. To 
tx^’ and prevent anuria prctlnisonc should be given in doses of 10 to 20 
mg. q.i.d. If amiri.a develops a continuous intragaslric drip (see p. 490) 
xnay l>c used, with a greater fluid intake in a tropical cotmtrj*. A 
»lrip blood transfusion of 500 to 1,000 ml. should be given to patient* 
wiUj pcljuirio. Careful cross grouping is necessary to prevent hrcmolytic 
re.'vcUons. For peripheral drculnlory foilurc, treatment consist* of 
warmtli, the inlmmusculnr injection of 1 ml- of Pitressin and the oral 
administration of eplicdrine bydroclilor. J gr. (CO mg.) repeoteil fix- 
hourly or an intravenous drip may be given of ^nomdr^naline {«cc 
p. 251), It is usually considered inadvisable to prrsenbe any anti- 
malarial drug during the acute stages of tlie illness and Ute anemia 

»tAr»->rr» ** 



J-HE tropical diseases 

to emotine treatment 

the*^ aiagnoeis Pulmonary 

treatment ; adequate carl^/ Lifted cases are very difficult 

prevents rdapses ; some “'’js'“‘af ^^ 01100 , intestinal 

to cure. CompUcations mclude. IntMtmai p , abscess, 

S=,U"3S.“ r XU .V X*. 

^*'°ftc^^osis. This is good in uncompliented casm 
Brain Lcess is probably always fatal. Liver abscess, with modem 
“rmmLhas aiow mortality. Multiple liver abscesses are more 
grave. Lung abscesses usually recover with , . „„iected 

Treatment. Prcphylaaic. Water and raw food stould be prott 

from house flies. Cyst-passers should not ° ^Het 

carriers may be treated with Diodoqum in tablet form, 050 mg., i 

every 8 hours for 2 weelm. v ij n. Vent warm 

Curalioc. The patient with acute dysentery should ^e 'tept sm 

in bed. The diet should be restricted 

dextrose orangeade in quantities of 2 to 8 pinte (1-2 to 1-8 h > , 

Emetine hydrochloride 1 gr. (60 mg.) m 1 ml. of distilled water shoidd 
injected subcutaneously or intramuscularly every evening lor o 
doses. The patient must stay in bed during this time, u™B 
cardiac depressant effect of the emetine. The diarrhcea usually 
after 4 or 5 days. A sterilising course of treatment should now be p . 
as is also used for chronic cases. Emetine bismuth lodi^ (_ • • • 
mouth usually proves very efficacious. E.B.I. 3 gr. (0*2 G.) is giy 
a hard gelatiu capsule at night 3i hours after the last \ 
prevent nausea and vomiting phenobarbitone gr. (90 mg.) s 
administered by mouth 1 hour before the E.B.I. This is given 
doses. Primary pulmonary amoebiasis usually responds ^ , 

treated in the same -way. Favourable results have been «verv 

treating amoebic colitis with oxytctracycline (Terramycin) 50 mg. 

C hours for 2 weeks if there is a superadded bacterial infec ion. 

2 weeks’ interval the course is repeated. During „ 

patient should avoid red meat, spices, rich food, cheese and ^ 

Amoebic abscess of the liver is best treated by aspirat jon of tne p 
and a course of 12 subcutaneous injecUons of emetine 1 gr. (C mg.J . 
the administration of chloroquine (Aralen) 4 tabs. ( =00 
once daily for 2 days, and then S tabs, once a day for -1 day . 
WombLd with" erne, iue treatment. Open 
performed unless the pus is found to be secondarily mf 
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abscess is in a position inaccessible for aspiration The ™>rtahty 
has been ranch lowered by closed aspiration teratment Eractine 
hydrocbloride 1 gr. (GO rag.) in 1 fl- oz. (SO ml.) distiUed water may b 
injected into the abscess cavity after aspiration. 


Cholera 

Definition. A disease due to a specific bacillus, characterised by 
severe watery evacuations, muscular cramps and collapse. 

Etiology. The cause is the Vibrio cholerae (comma baodlus). It is 

conveyed from man to man by means of infected water an M ,8uc as 

melons, milk, etc. The vibrios pass out in the fieces and the water is 
thus contaminated. Fingers and flies may also convey the vibnos. 
Carriers occur, but they are usually convalescmt patients who remam 
carriers for a few weeks or months only. The ^ease was ser^ 
largely by pilgrims or traders. The El Tor vibrio ca^es pam ■ 

Predisposing causes; 1. Locality: Cholera occurs e ^ ^ 

endemically and epidemically. Epidemics have ^ j k Ktfrh 

America. 2. Season and climate: The incidence is favoure y g 
absolute hunudity of the air (over 0*400). , . u j i. 

Pathology. At autopsy the body is wasted and ^ 

muscles are dark. The chief lesion is in the ileum, where the mucous 
membrane is reddened and the contents may be of the n * 
character ; white Hakes of cellular d^ris in a clear fluid. The spleen is 
often small, the kidneys may show areas of focal necrosis and hyalm 
changes in the convoluted tubules. % . _ 

cLlera vibrios are usuaUy confined to the intestine, but some may 
be found in the gaU-bladder : more rarely there is a sepUciemia, and 
they arc present in the spleen and urine. 

Incubation Period. This varies from a few hours to 5 or 6 aays. 

Clinical Findings. Cholera may begin quite suddenly, “r “lere may 
be a few days of diarrhoea, not of a typical choleraic natim at the onset. 
The patient complains of very severe diarrhira, in which, after the 
bowel has been emptied of fiecal matter, the evacuations consist ma n^ 
of water. There is marked prostroUon. and severe cramps m the le^ 
and abdomen, which may cause muscle replug Yomting of watery 
fluid adds to the patient’s misery, and there is intense tmrst. 

On Examinalion ; .In this algid sUgc the skin is cold and '‘“"'mj, 
and has lost its elasticity, the patient is cyanosrf, the eyes are sunken 
the respirations and pulse rate ore rapid, and the voice is fee e. 
aniilarj' temperature is normal or subnormal, but in the rec u 
temperature is slightly raised. The stools are ®f ® nce-wa c 
character (see above) and contain cliolcrn vibrios, bacteriophage is 
present in stools of patients who do well, and not present m fr^l 
Thc urine becomes very scanty, witli n liigb specific gravi > P „ 
is often presenU The blood pressure falls below 100 mm. Hg. syst. lac 
blood Is ** sticky ” from concentration, tlie Ilb. percentage rises, an ^ 
red cells number over 5,000,000 per c.inm. There Is a ^ 

20,000 to 50.000 per c.mm. The spcciHc gravity of the blood rises from 
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away from the blood, and to 1 nosifive agglutination of dead 

blood culture is usually The 

cholera vibrios by the serum is ^ reaction stage, 

patient may rapidly die or m a ^ P" ,,, tlood pressure 

StfdtmrcdJ or the temperature may 

eontain mueh fluid, but no “ riee-rvater ” ^onstitu- 

2 AmbulatoTy ; Here the diarrhma is not very severe, toe c 

tional disturhanee is jS^iran epBemie, 

Differential Diagnosis. There is little difflculty in P _ 

and the diagnosis is made by the naked eye “'^mination 

■water "stools when they are plaeed in a tet tube and } • 

tor vibrios. Other eauses of aeute Bf ,„nimer 
such as food poisoning, and m England eholera "“‘17 gin,, 

diarrhma. In tropical countries algid malaria is take a very 

Course and ComplicaUons. The severe forms ^ 
rapid course s in less grave infections the eoume is ">'>7 P™'°Sma. 
relapses may occur during convalescence, with return of the m 
Complieations inelude : Bronehopneumoma, parotitis, renal 

uriamia and hyperpjvesia. ....^traent to 

Prognosis. The mortaUty has been lowered by modem ‘"o" . 
an average of about 20 per cent. In any epM™"" the 

becomes less severe towards its close. The amount of fluid los 
blood (as judged by the specific gravity) is a guide to the seventy 
case. . . bV 

Treatment. Prophylaetie. In an epidemic, protection is a 
boiling all water and milk, eating only cooked foods, avoiding a 
liable to cause diarrhoea, and by the isolation of contacts. F t time, 
any time vaccination will afford considerable protection for a 5 or ^ ^ 
The anti-cholera vaedne contmns 8,000 million dead vibrios in 


V/Iuikucu uiiuci k yetkk suuulu iivfv • 

and 5 years the dose is 0'25 ml. followed by 0-5 ml. , . 

Ctiraitre. At the onset of the diairhcea the patient should ® |. 

warm in bed. The fteces and urine should be received in disin e 
as for typhoid fever. Morphine and opium should never be use • 
patient should drink water, albumin or dextrose water, in sma 
ities frequently, taking as much as he can. Vomiting hour 

by giving tab. cocain. gr. (3 mg.) by mouth, repeated in M 
if necessary. The most important part of the treatment is tne ^ 

tration of fluid and electrolytes. First, non-pyrogenic isotomc ® 
iniected intravenously, followed by a bicarbonate-salm^po 
mixture containing 5 G. sodium chloride, 4 G. sodium bicar n 
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1 to 2 G. potassium chloride per litre. Care must be taken not to produce 
pulmonarj’ oedema. The intravenous injection of tctmcychne the 
elimination of the vibrios and shortens the duration of the diarrhma. The 
dose is 100 mg. intravenously G-hourly for 24 hours, and then 500 mg. by 
mouth for 4 days. During convalescence the diet must he very cautiously 
increased -with diluted citrated milk, milk jellies, custards, etc- 


Sprue 

(Psilosis) 

Definition. A disease characterised by emaciation, sore tongue, and 

diarrhoea. v j f . i 

Etiology. Tlic cause is unknown. Sprue may be due to : i. 
Damage to the villi of the small intestine, preventing phosphorylation or 
fats, glucose and galactose, and diminished absorption of faU, sugars an 
vitamins. 2. Infection with yeasts, such ns the Monilm psilosis, ot with 
streptococci. These are probably secondary infections. 3 . Deficiency of 
the vitamin B,. and foUe acid in the food. Predisposing causes: 1. 
Locality; Especially China, Malaysia, India, Ceylon, the East and 
West Indies, and the southern states of N. America. Sprue may occur m 

certain houses. 2. Race: Europeans are liable to sprue m endemic zones 

and also may develop it several years after returning home. 8. Age a 

se.x: Chiefly adults and slightly more common in women. , ^ 

Pathology. The waU of the smaU intestine is jer>’ thm. and the 
mucous membrane is atrophied. Small ulcers may form and per ora 
The large intestine may be similarly affected. The hear^ liver an ^ sp een 
arc atrophied and the bone marrow shows megaloblastic hj perp^ asia. e 
atrophied intestinal mucous membrane interferes with absorption. 

Clinical Findings, The onset is insidious with weaknps, dyspepsia, 
a burning pain behind the sternum and flatulence (»usmg aMominn 
distention. Looseness of the bowels is then noticed. The s oo s are 
frothy, copious and offensive. The patient loses weight progressue j 
and complains of soreness of the tongue and mouth, and later soreness 
may also be referred to the oesophagus and rectum. ^ 

On Examinaiion : The patient is very wasted when the ^seasc is of 
some duration, and the skin Is often dark, the areas of pigmen lo 
often occurring on the face. The tongue in the early ' 

and later small vesicles may form and the surface is smooth an s my. 
In more clironic cases the tongue is shrunken and pale, ^rosions 
also be seen on the buccal mucous membrane. Skin chrmges also include 
follicular lumcrkemtosis, due to deficiency of vitamin A, and 
keratosis from lack of vitamin B. The liver dulncss is diminished, bigns 
of subacute combined degeneration of the cord are rarely foun ^ ^es 
meal often shows deficiency of hydrochloric acid or a histamme. 
resistant nchlorhj*dria. The barium meal may show cluminng of the 
barium in the jejunum, the so-called ** moulagc ” sign. The s cw s 
are tj-picallv large, pale and frothy. Tlie pallor of the stool is not due 
to the ejtecss of fat, but lo aUeraUon of slercobilm to leucobilm. Uic 
fat content may not be raised in a pale stool, and conversely a 
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. /.*.« of fat In some cases the stools 

coloured stool muy fat is usually iucr^ed to 60 or 

are copious and , f^csl there being an incre^e of the 

80®/ (normal 20 to 80 /i o anxmia ■with a high 

Zu S. The blood '=^\Sn de“clencr^ 

colour index. ‘^“^,%^i|l®^^cntration. The leucocytes arc often 

mean corpuscular htcmoglohi , tivc lymphocytosis. Lack of 

Wow normal in ““’i" ^ hypopr^thromhina:mia. The 

absorption of vdarom loj^un-e due to denccucy of 

dextrose .j calcium may he below normal. Sternal 

;rct:’^h::s rngrsLnar to thos^ found in pernicious an.um.a 

'“p'lti^creiual Diagnosis The 

clinical picture is characteristic. creatitis there is an excess of 

t"^;jr”-es"dLntmayclosel^ 

of over 6,000 feet develop into true sprue. 

frothy stools occurrmgm the morimg, and may P chronic, but 

Course and CompUcaUons TOe ’ ,^10” 0 st«ls a day. 

acute relapses may occur, with the passage 

Hematemesis or tetany may occur as OTuphe^ioM. ^ 

PrognosU. Death may occur wiUim » y“' “ n^iadle age. 

treated, and in any case the prognosB is ''“d m P ‘ for at 

Treatment. The patient must be put to bed and Kept t j 

least 6 weeks. The diet consists of "!*• jjtre) of milk in 

given in two-hourly feeds, begi^ng mth s (1 he 

the 24 hours and increasmg gradually to 5 pmts (3 litre ). 
sinned very slowly. Sprulao is nch m protein and poor in tat, „ 
Xe J - dter/at J to a mUk diet. It is di-olvcd -n 
to the directions, and six feeds are pven m the 24 hou 
2 hours, the total quantity taken being gradually ‘ocr^ f™ 

six pints (1-2 to 3-6 litres). H fak f<x>d ^agrees raw mean^ 

2 os. (60 G.) feeds of lightly cooked uanced steak inay b p 
meat feeds are increased up to 1 to “ ">s-^(d60 to 3J) G.) 

c-linsi 1 /l ViPfsnmds fnrmpd after 3 fc 


2 oz. too u.) leeus ui uyuvgjr ^ --- . HaUv. ■‘•Oe 

meat feeds are increased up to 1 to 2 lbs. (480 to S ') jjeonstipa- 
motions should become formed after a few days treatm • ^ 

tion develops liquid paraffin should be given m reqmred. 
the diet should be gradually mcreased by “^ding f^it, ^ 

bananas, or aonles 1 or 2 daily and gradually mcreasmg 


non uevciuto JJ. Quph aS Stra«- 

the diet should be gradually mcreased by ^m„ to 1 lb. 

berries, bananas, or apples 1 or 2 daily ^d then 1 or 2 

(480 G.) or more daily. A raw egg may be added to the m . ^ ^ ^ 

rusks, pounded fish, and, later, chicken arc given. Bism. sai 

(iG.)t.d.s. two hours after meals helps to check loose ino g 

acute relapses, sulphaguanidine should be given in d 
repeated every 4, 0, or 8 hours. . , „ . , „ to 3 weeks, and then 

Prednisone in doses of one 5 mg. tab. T-'f for 2 te 3 
graduaUy diminished to zero d^g the ? “°"*tiar to those given 
te try to induce a remission. Vi^n B„, in ^0^ sim the 

tor pernicious amemia. is useful both to control the sprue 
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aniemia. Folic acid may be given. The dose is 10 to 20 mg. dady by 
mouth, in the acute stage, followed by 2-S to 10 mg. dady untd cure is 
elfected. Tlie disadvantage of this treatment is that neurological- 
complications may develop, and it should not be given if there is evidence 
of subacute combined degeneration or of neuritis. Tab. Fersolate . t.d.s. 
p.c. should be given if there is iron defieiency. If the iinxmia is very 
severe blood transfusion is of great value. Nicotirac acid 100 mg. t.d.s. 
and riboflavin 3 mg. t.d.s. should be given for the stomatitis. Deficiency 
of ionised calcium is made good by calcium lactate 15 to CO 5^* ( ® • ' 

t.d.s., together with Radiostoleum capsules 3 m. (0-2 ml.), t.d.s. 

After each feed the mouth should be cleansed with an ^cahne 
solution containing sod. bicarb. 60 gr. (4 G.) to 5 11. oz. (120 m .) o wa er. 
As soon as the patient is convalescent he should leave the affected area 
and not return. 


Plague 

(r/te Black Death) 

Definition. A disease characterised by septicaimia, and frequently 
by enlargement of a group of lymph nodes, due to infection with a speci c 
bacillus. - 

EUology. The cause is the Pasieurella pestts. Rats suller 
from plague, and bubonic plague is conveyed to man by the bi e o 
the rat flea (especially the Xenopsylla cheopis). Direct droplet infec- 
tion from man to man causes the spread of pneumonic plague. re- 
ditpoiing causes : I, Locality : Plague is endemic in pwts of 
Indo-China, the East Indies, Siberia, North and East Africa, etc., an 
sporadic cases occur in Europe and in ports, such as London. u 
1061-1005 the great epidemic occurred in Ix>ndon. 2. Climate an 
season; A mean temperature over 80** F. {26*0*’ C.) is unfavourable o 
plague. In temperate zones it occurs in the summer and autumn. . 
Hygienic conditions; Dirt and overcrowding favour its developmen . 
4. Age and sex: No age or sex is exempt. ^ . -p t 

Pathology, The disease is a hcemorrhngic septiaEmia. 1 os - 
mortem the body may appear livid (black death), owing to ecch3mioses. 
The lymph nodes at various sites ore enlarged, matted together an 
surrounded with a htemorrhogic oedema. Serous membranes s low 
eccliymoses and blood-stained effusions. The spleen is enlarged an 
soft ; tlie liver is enlarged, due to cloudy swelling, and small abscesses 
may be present ; the kidneys may show cloudy swelling ; ulcers may 
be found in the colon. The lungs may show hremorrhagic bronc lo^ 
pneumonic patches or lobar involvement. The causative organism mnj 
be isolated from the blood, Ijonph nodes, spleen, lungs, etc. 

Incubation Period. 2 to 10 daj-s. 

Clinical Findings. In bubonic plague the patient is suddenl> 
ill with malaise, shivering, pains in the bade and legs, nausea, and 
vomiting. He becomes very weak, is mentally confused and the gait 
may be staggering. In a day or so he feels a painful swelling m a grom 
elsewhere, owing to the bubo. 
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on E.an,inaRon^ The face is 

injected and “P^^^Cd the pulse frequent. The primary 
usually over 10- F. po ^ M,n.ivmnh nodes being enlarged, tender, 
bubo is gcneraUy in the grom, the Less often 

and the subcutaneous tissues over them fe«me, 

the primary lymph node enlargement oc bacilli. The blood; 

obtained by lymph node puncture “„“per e.mm. The 

There is a high '=ueoaytosis svhmh in y . h^^^ „ji„/„ften contains 
blood culture may show the Porf. ♦ invariably, suppurate m 

nrotein The lymph nodes usually, but not in 

about 7 to to d^s. The temperature runs an “ they do not 

cases ivhieh recover it falls by 'y®- s;ea^^^ Skin 
suppurate, diminish in size and often addition there may 

lesions may occur, ecchyraoses are common, but m add 
he vesicles, pustules or areas of gangrene ™ {.e slight 

Varieties. 1. Abortive flague {Perils minor). P/'™® Cbn- 

or absent, and the enlarged lymph nodes are not very P , ^ 
stitutional disturbance is slight and the patient remains ambul y 

The buboes may or may not suppurate. ^ ^nmnlicate bubonic 

2. Pneumonic plague. This may be primary or complete 
plague. The signs and symptoms ^ pulmonary ; there 
dyspnoea, with cough and expectoration. . „ 

^ On Examinaii<m : The patient b dusky and 
be heard scattered in the lungs, or areas of bronchial ^ 

increased voice conduction, A pleurol u not sticky 

sputum is thin, watery and coloured pink with blood ; it 
and contains the Past, pestis. . . op 

8. Septieamic plague. The patient usuaUy dies before a nuu 
bronchopneumonia has had tune to be manifest. ^ huboes 

4. InUstinal plague. This is on unusual variety, m whicu 

do not form, but there is diarrhoea with blood and vomiting. b 
bacilli are found in the stoob. bv 

5. Cerebral plague. This is abo a rare variety, charactens / 

convulsions and coma. . jsfRmiltv in 

Differential Diagnosis. In an epidemic there little 
recognising plague. Sporadic cases may be confused witft , 

of septictemia, with typhoid fever, glandular fever, Hnrmished 

or influenzal bronchopneumonia. The buboes must e is ^ pjag- 
from those due to lymphogranuloma venereum and 
nosis is established by Ending the causative organism m tne um 

lymph node punctures, the blood, urine, fa*ces or sputum. . 

Course and CompUcaUons, The course of bubomc P* ^ j^jc, 
described above ; the course may be rapidly fatal m the p 
septicaimic or intestinal type, and Uus is the rule with cer ^^ggyere 
Complications include pneumonb in bubonic plague 
hemorrhage from erosion due to a sloughing bubo. 

Prognosis. This has been considerabiy pneumonic 

suiphonamide drugs and antlbioUes The variety 

and septicemic varieties was formerly nearly 100 /o, tn 
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proved fatal in about 80% of cases in natives and in about 80% of 

cases in Europeans. , 

Treatment. Prophylactic. This is cbiefly concerned with the 
destruction of rats, and prevention of rats from entering houses or 
ships. Nurses should wear masks in caring for cases of pneumonic 
plague. In an epidemic a vaccine containing dead bacilli should be 
given, 1,000 millions for the first dose, and 2,000 millions 7 days later. 

It appears to exert partial proteetion for about 6 montlis. 

Curative. The patient should be isolated for * 
the temperature is normal. He must be kept in bed and the temper- 
ature lowered by sponging if it rises over 106 F. (41 C.). The buboes 
should be fomented every 4 hours with 1 in 4,000 perchloride of mercury 
solution. IVhen the buboes suppurate they should be opened, bulpha- 
diazine should be given, first 4 G., followed by 2 G. e\ery 
by day and night until the temperature is normal. In severe cases the 
dose should be doubled for the first 24 hours. WTien the temperature 
is normal 0-5 G. should be given every 4 hours for 14 days, the 
urine must be kept alkaline during the treatment and at least 4 pints 
(2-4 litres) of fluid taken every 24 hours. Streptomycin 0-5 U. may ne 
given intramuscularly every 0 hours together viA Gie su p la mzine. 
In every case the urine and faces should be disinfected as for typhoid 
fever. 

Yellow Fever 

Definition. An acute disease characterised by fever, jaundice, 
proteinuria, and liocmatcmesis. , . 

Etiology. Yellow fever is caused by an ultra-microscopic 
filterable virus. In the urban and rural types of the disease the virus is 
conveyed from man to man, or from animals such as monl^ys^ o man, 
by a mosquito, the Aides (cgypti (SUgomyia fasidata). Fabents are 
infective to mosquitoes for the first 4 daj's of their illness. T e mtu 
undergoes changes in the mosquito so that the latter docs no ecome 
capable of infecting man for 10 to 12 days, but remains infective for its 
lifetime (about 2 months). Indian roonkcj-s can be infected by the 
blood of a patient, but West African monkeys arc ess susceptible. Ihe 
scrum of n patient who has recovered from yellow fever protwts a 
susceptible monkey from the vims. Jungle yellow fever occurs in Ilrnzil, 
and man is infected by various forest mosquitoes. It is probable that 
monkeys and other forest animals act ns rcscrvoira of infection for 
urban and jungle fever. Predisposing causes : 1. Localitj . c ow 
fever is endemic in West Africa and to a lesser degree in Brazil and 
Mexico. It was formerly very prevalent in Fanamn and Havana. 
2. Climate! A mean average temperature of over 75 F. (..I D b.) is 
neccssan*, niul prcfcrnbly n moist heat. 

Pathology. The shin Is very yellow, ITtcmorrlinRcs may be seen 
under the skin, in the iiuiMdrs stomach. Intestines pleura, meninges, 
kidnevs and liver. The llvrr *nfl and yellow and shows mul-tonnl 
necroris. The nrernlh’ hyaline ivWn are known/ vncilman IkxIim. 
Clmractcriitic intraum-har Inehwlmi laHlIes are; the hver ecus. 
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TV,,, kidnevs show fatty changes, and 
The spleen appears normal. The kim J 

casts Ly be found in the convolutrf 

incubation Period. This is usnally S « ^ys 

CUnical Findings. In the ^ The disease may 

with constipation and insomnia, Ine virus can ue 
blood during the first 3 days of the fever. Kpfpht. the skin 

On Examination: The face is flushed the 
dry, the pulse is some-what rapid, about 120, ' jaundice 

aknlnlshcs and protein appears m increasing quantities, 
appears about the third day. The vomit at this stage nsnaUy contains 

bile, but some blood may be present. ml,„^ l, some 

The period 0/ remiMion .- This lasts 2 or S days. There is some 

improvement in the general condition of the Ind 

falls and the pulse becomes slow. The tongue is fu^ the natfent 
edges are clean. Convalescence may now ensue, b^umally the ^ 
passes into the iHrd etage, that of eeccmiaryfaef. _ The 
again but the pulse rate remains slow (Faget s sign). ^ The ] 
increases, the output of urine diminishes, much P™*®™. P'“ u 

granular casts, red blood cells, hmmoglobin and bile. ..v 

occurs, which is due to altered blood, and there may be diarrhcca witn 
meliena. There are often hiemorrhages from the nose, gums and m 
the skin or from the uterus. Death may follow or the paUent may 
gradually recover. .. , . .^.av 

Varieiiu. 1. Mild cases. There may be only slight j vf 

headache and a UtUe vomiting, and the patient is well in a day . 

2. ilfaligna/d cases. The temperature rapidly rises to over luo x. 
(41® C.) with severe vomiting of blood, suppression of urine, coma ana 

Differential Diagnosis, The characteristic featu^ of yellow fever 
are the jaundice, black vomit, massive proteinuria and slow p s . 
with rising temperature. Mild cases may resemble dengue, but in * 
latter a rash is usually seen about the fifth day, Weil’s disease , 
bard to differentiate clinically, but it occurs in the absence o 
mosquito which transmits yellow fever. The diagnosis of Weil s isea 
can be established by special laboratory tests. In malaria the sp een 
usually enlarged and parasites are found in the blood. . 

Course and Comphcatlons. The course is as described above. Conip 
cations include : Abscesses in the skin, parotitis and occasionally re aps . 

Prognosis. The average mortality varies between 20 and 
The outlook is unfavourable if the temperature rises to over o 
(40-5'’ C.) or if there is suppression of lunne. . 

Treatment. Prophylactic. The disease has been stamps . 
Panama and other places by mosquito destruction, 
should be protected by fine metal gauze covers and ceitom s 
may also be placed in the water to cat up the mosquito larv®. <1 
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nets should be used at night. Mosquito control is not applicable for 
controlling jungle yeUow fever. Prophylactic subcutaneous inoculation 
with 17 D chick embryo vaccine is now being practised with success, 
especially in the jungle type of fever. The dose is 0-5 nd. K a person 
requires yellow fever inoculation and small-pox vaccination in order to 
go abroad, and if he has not had small-pox vaccination previously, the 
primary small-pox vaccination should follow the yellow fevM inocu- 
lation. Small-pox revaccination should be done 4 days after yeUow fever 
inoculation or be given 7 days previously. Children under the age of 
9 months should not be inociJated owing to the risk of encephalitis. 

CuTative. There is no specific cure known. The patient should be put 
to bed and kept warm and nursed under a mosquito net. Barley-water, 
alkalis and dextrose should be given by mouth in the form of dex^se 
orangeade or lemonade, 8 oz. (240 G.) of dextrose in 2 quarts (2 i es) 
of water, with the juice of 2 oranges or lemons, 3 to 4 pints (1-8 to --4 
litres) daily and about 180 gr. (12 G.) of sodium bicarbonate m the -4 
hours, sufficient to render the urine alkaline. The diet must no e 
increased during the period of remission except to give half-ounce (15 mi.) 
feeds of half strength milk and lime water. During convalescence only 
easily digested foods such as eggs in milk, soups, etc., should be given. 
Aperients should not be given by mouth after the onset of the “Iness, 
enemala should be used if required. The vomiting may be relieved by 
giving small drinks of iced champagne, or drop doses of bq. lodi mitis, 
2 m. (0-12 ml.) in 1 fi. oz. (80 ml.) of water every hour, and by 
a mustard leaf over the epigastrium. K the dextrose cannot be taken 
by mouth rectal salines containing 5% dextrose may be given in dosw o 
0 to 8 n. 02 . (180 to 240 ml.) every 4 hours, or an intravenous injection 
of 10 fl. oz. (800 ml.) of normal saline containing 5% dextrose. 

Leprosy 

DefiniUon. A disease characterised by the formation of specific 
infeetive granulomata, alfecting chiefiy tlie skin and subcutaneous 
tissues, mucous membranes and peripheral nen*es. ^ 

EUology. Leprosy is caused by Uic Mycobaetcrutm lepra * 

bacillus) wliich has not yet been grovm in vitro. It is thought that 
infection occurs in the majority of cases through the sldn, less requen \ 
by inhalation. No intermediate agent is known. The disease is ms 
probably spread by direct contact with an open case of leprosy, 
whicli may not have been diagnosed. Nodular cases arc more infectious 
than nervous ones. Children bom of lepers develop the disease in over 
40% of cases, unless removed from their parents at birth; the disease is 
not hcredilaty. Predisposing causes: 1. I/>cality: I/iprosj i.s cnc cmic 
in various parts of the world, especially in Indio, China, Japan, tropical 
Africa, the East and West Indies; cases also occur in Europe, e.g., m 
Iceland, Nonvay, the Balkan States, and in Australia and Americ.a. 
In Great Britain in 10C5 there were 310 rcgistcrctl cases. 2. Unhygienic 
home conditions and overcrowding. 3. Age: Tlic grcalcs num r o 
cases show themselves between Uic ages of 10 and SO years. 

Pathology. Granulomata are produced, containing lepra cells. 
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. v The lesions are xanthoma-like in the 

wHch may enclose lepra tuberculoid. The baciUi are 

lepromatous type, the nasal mucous membrane, m 

S^t^dt^rbS^t durin. hie, and to a iesser 

" toitn'Soi. In the majority of cases thU is between 2 and 

r “ “ marbe°p'dmrar^^^^^ 

Mtial lesion is often found to be f thTehek. The 

buttocks or back, or e.xtensor smfaec of . „t, about 

lesion is a small red or ^XLL, and on 

0-5 cm. in diameter ; further crops of spots f P';^ ^ „„t 

fadin'- they may leave some pigmentation. Some of P , . 
disappear tot 'Ptoge to form nodules, appears, 

ing of the skin over the eyebrows, ear lobes, nose and eheeU app 
which, together with the nodules, caus^ a leonine JP^Ptan , 
outer part of the eyebrows falls out. Modules may form ,. s-g.- 
junetiva, or in the mouth or larj-nx, and by gnger^ 

hoarseness, etc. Necrosis of deeper tissues may 
or toes. A slow sj-mmetrical enlargement of nen-es TV “p™ ■ 

2. TubtreuMd (neural, maculo-amesthetie). This is “ ,55 

benign form. The lepromin skin test is positive, em.) 

may bo seen on the skin in the early stages, 1 or 2 ■"'»>“ (=^ f |g“ ! 
in diameter and of varj-ing eolour-pink, molet, 
tion to light touch is often absent over these areiw and ‘J'.V d” 

This may be demonstrated by heating the patient until he is s ® « 

profusely, and then spraying him with quinizarm as 

which >\hcn moist turns deep purple. The areas ivhi^ sw 
dark patches (see Fig. C8). Thickening aUo occurs m "crvcs, tn 
ner\-c becomes palpable at the elbow and other nejN’es sue 

mon peroneal or tibial may be felt. Disturbance of their funci 

in loss of sensation to beat, cold and pain, touch ^^'^5 P ^ 

muscular wasting, especially of the small muscles of the ban > 

“ claw ” deformity. The most important sensory test 
anxsthesia. The lesions may result in n bilateral facial p J 
Perforating ulcers occur in the feet. . —ocular 

3. JndettrmituUe (mixed). A case may begin with ® . ^uy 

lesions as nodular leprosy and later ncr\'e changes occur. 

lepromatous or tuberculoid lesions may develop. _ 

DlfferenUal Diagnosis. Diagnosis is made in early 3 

appearance of the lesions, and by /,„,ear 

ellected by cutUng out u .moU po^on of tho "i"? Jobmined 

on o slide from the Eubouloneous tissue, or by aomiMg l ^ 

bora u nodule, or by nnssl scrapmgs. The orgwnism 
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differentiated from the tubercle bacillus. The differential diagnosis 
includes other skin diseases such as erythema multiforme, lupus 
vulgaris, mycosis fungoides, syphilis, and nerve lesions such as syringo- 
myelia. The histamine reaction consists in pricking a macule through 
a drop of 1/1,000 histamine phosphate. In leprosy a wheal forms, but 
there is no surrounding er3^hema; if it is injected just outside a macule 
tlic flare stops at the edge of the lesion. 

Course and Complications. The course of an untreated lepromatous 
case is usually prolonged for 10 to 20 years or more. The disease passes 
through phases, such as the early quiescent stage, during which there is a 
slow multiplication of the bacilli with spread of local lesions; tliis is 
followed by a reactionary stage, with rapid proliferation of the bacilli 
and inflammation of the lesions and constitutional disturbance, and 
later there is a resolution stage in which the bacilli become granular and 
break down, and the local lesions tend to heal. The patient may then 
present marked deformities, but the disease is arrested. The most impor- 
tant complications arc leprous iritis and iridocyclitis, also pulmonary 
tuberculosis and amyloid nephrosis. Tuberculoid cases tend to recover 
spontaneously in 2 to 8 years. 

Prognosis. The use of the sulphone drugs has considerably improved 
the prognosis. 

Treatment. Prophylactic, The incidence of leprosy can be materially 
lowered by : 1. Isolation of active cases. 2. Examination of home 
contacts every 0 months for 5 years. 0. Removal of the children of 
lepers at birth. 4. Treatment of early cases. 5. A large scale trial in 
Uganda of B.C.G. vaccination of children, from 1 to 15 years of age, 
indicates that it may prevent the development of tuberculoid leprosy. 
Further, Dapsonc may protect persons exposed to leprosy. 

Curative. Early cases, if not infective, can be treated in clinics; 
more advanced and infective cases should be isolated. A sulphone 
deris'ativc, Dapsonc (diaminodiphcnylsulphonc or DDS) should first be 
given. It is put up in 100 mg. tablets, TIjc initial dose is 25 mg. by 
mouth, twice a week, increasing by 25 mg. every second week, to 300 mg. 
t\Yicc a week and continued indefinitely. If satisfactory progress is not 
made Tliiambutosinc (diaphcnyUhiourca or DPT) may be given. The 
tablet contains SOO mg., and 250 mg. arc giwn by mouth daily, incre.asing 
by 250 mg. every second week, to 2 G. a day. After about 3 years drug 
resistance may occur and a return can than be made to DDS, beginning 
with 25 mg- twice weekly and increasing as above. Inunction with 
ditophal (Etisal), which lias a very powerful action on M. leprcc, can l>e 
combined with the drugs mentioned above and dnig resistnnee is then 
less likely to develop. It has a strong odour of garlic. If erj-tlicma 
nodosum'leprosum develops during treatment it may be ncccs'sarj' togi^'c 
tip the sulphone treatment temporarily, and to give prednisone the first 
dose being 100 mg., decreasing daily to 75, 50, 25 and 12*5 mg. until llic 
patient is comfortable, when the sulphone Irc.-itmcnt can be given again. 
Iritis should bo treated with 1 % cortisone acclntc drops, q.i.d., and witlj 
1% atropine ointment. Despite treatment it appears that the lepra 
bacilli in the eyes may remnin imafTccted and blindness ensue. 
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Relapsing Fever 
(Famine Freer. Tich Fever) 

DefiniUon. An intermittent fever due to a faeponeme^^^ 

Etiology. Helapsmg fever is but which can be 

there are several varieties rno^ Q g ^ -b of the treponeme is 
diHerentiated serologicaliy. . 'T^Vreponema recurrentis 

18p. The following are the mam ty^ . ine J r^ 

[spirillum obermeieri). This trenonemes may be excreted 

{Pediculut and eapiU ). fluid if it is crushed on 

in the faices of the louse or exuded from Jb body fluid ™ 

the skin, and they are inoculated umallyby periods of the 

are found in the blood f Sg such a 

disease and lice become infective about l^ays ^t« D ^g 
patient. The type of relapsmg fev« Africa, India, 

in Eastern Europe and occasionaUy m North ^ . especiaUy 

Ireland and America. Epidemics occur chiefly in the s™*' • P' jek 
alngst the poor. Treponema da«oni. This is ^ 

(Ornirtodome mmiimla). These ticks infest houses and ^ 
seasonal incidence of the disease. The 'r^neme causes ^canj 
fever, especially in Eastern and Central Africa and the togo. 
varielies faclude: The T. carteri (Ind a), T. f ' 

conveyed by lice, and T. pereicom (Persia) conveyed by ti^s, 

Pattology. Post-mortem the skin is often yeUow and pet«n» 
marbe .«n. The spleen is enlarged and may contain infarcts. 
Treponeraes are found in the spleen, liver and bone marroTr, 

Incubation Period, 2 to 10 days. «i. « 

Clinical Findings. The onset is usually sudden with shivermg 

rigor, severe headache, pains in the eyes, legs and wnsts, gi ^ * 

nausea, vomiting and abdominal pain. There may also p k 

On £xflrninalion: The temperature rises rapidly to 104 F . 14 •/ 

or over and the pulse is frequent. There may be slight icterus of tne con 
iunctivB or definite jaundice, and in some cases a pink macular 
seen on the neck, trunk and limbs with some petechial ' 

The spleen is enlarged and there may be tenderness ov« tbe u • 
The blood : Treponemes are present. There is usually a 
and the ^Yasse^mann reaction may be positive. The adhesion ^ 
also positive, specific immune serum causing the treponem« to ® 
to platelets. The temperature remains irregularly rais^ for 
4 to 0 daj’s and then falls by crisis with sweating. For the next 
the patient feels well and is afebrile. A relapse twurs with a suuae 
rise of temperature and a return of sjTnptoms lasting for about ^ s 
Convalescence then generally ensues. , J 

T^flrirtirr. African’ lick fever. The onset is usually more 6™ ’ 

rclopscs more numerous and the pyreiial period is shorter, 1 to - oa^ 
Differential Diagnosis. At the onset the disease may be mi 
for sucli conditions as influenza, malaria, dengue or ® 

Diagnosis is established by finding the treponemes in the 

^urse and Complications. The course varies somewhat wiUi 
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dilfeient types. Complications indade: Pneumonia, otitis, parotitis, 
nephritis, hiematemesis and meningeal symptoms. 

Prognosis. The disease is a serious one unless adequately treated. 
The African variety is usually more fatal than that caused hy the 
T. recunmtis. 

Treatment. Prophylactic. Lice in the clothes and head should be 
destroyed and native houses avoided which are infested by ticks. 

Curative. The patient must be put to bed, kept on a fluid diet, 
the bowels opened with a saline, and an intravenous injection given of 
neoarsphenamine, 0-4 G. for a man, 0*8 G. for a woman, and 0-1 G. 
for a child. It is most effective if injected as the temperature is nsing 
and should not be given immediately before the crisis is expected or 
severe collapse may result. One injection is usually sufficient to prevent 
relapses. If arsenic is contra-indicated owing to liver or kidney damage 
or a hcemorrhagic tendency, penicillin should be injected, 1,200,000 units 
of a procaine preparation every 12 hours for 4 days or tetracycline 
(Achromycin) is given by mouth, 0*5 G. C hourly for 5 days, then 1 G. 
b.i.d. for S days. In the tick-borne variety chlortetracycline (aiireo- 
mycin) should be given, preferably in the non-febrile phase. The dose 
is SOO mg. twee a day for 2 days, then 250 mg. sbc-hourly to a total of 
2 G., then 250 mg. sbc-hourly 2 days a week for 4 weeks. If the clilor- 
tetracycline is given during the febrile period the first dose should be 
250 mg. 


Scrub Typhus 

Etiology, Scrub tj'phus is caused by the JiicJcetisia isutsvgamu^i 
{It. Orienlalis). The vector is a mite, the Trombicula akamusht, or other 
trombiculid mites. The mite only bites once, and, when thus infected 
with blood by biting an infected rodent, transmits the infect^n to i 
offspring, which now can infect man oran animal by its bite. ^ The 
arc most plentiful in damp vegetative areas. Rats and mice am me 
chief reservoirs of infection. Locality : South and East Asia, No 
Australia, and the Pacific Isles. j .u i* i 

Pathology. The rickcttsiie multiply in the vascular endothelial 
cells. Bcficient blood supply to the central nen'ous system is Mieved 
to account for the nervous, and for some of the circulatory' dis ur anccs. 
Incubation Period. 7 to 21 days. . 

Clinical Findings. Scrub ty^phus was an imporUnt cause of sickness 
amongst troops in the 1039-45 war. Previously most of the endemic 
areas were not densely populated. The clinical features resemble those 
of louse-borne tyrnhus fever. The onset b usually sudden with a chiU, 
hcadnclie. and conjimctivitis. A primary eschar may be 
50% of cases, in the axilla, perineum, groin, or trunk, etc. Aiiere is 
gcncnaiseil mfiammation of lymph nodes towards the end or uie uni 
>TCck. A maculo-papular rash Is seen about tlic fourth day on the tmnfc., 
face, and proximal part of the limbs. Mental syrniptoms predominate 
during the second week, with a fall of blood pressure, and tempon^ 
deafness U not uncommon. Tlic white cells in the blood arc not generally 
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„d in nun>ber. In 

Protens OXK is a strain of B. protens. mistaken for 

Differential Diagnosis. „^ist. It the scar 

scrub typhus, and malaria and scrub typ y more certainty 

ot the Jtc-bite is visible, the dlagnos.s can J. 

at the onset. Flea-borne typhus may occur m the trop.cs, n 

borne typhus is very rare there. ,,e,iflllv slow, and 

Course and ComplicaHons. Convalescence is usually 
the patient is likely to be off duty for 8 months or longer, 
and bronchopneumonia may occm as .y treatment. 

Prognosis. This has been much unproved mth “““f “ ed 

Treatment. ProphyWiU. Vaemne treatment has no 
successful. Clothing can be smeared o( 

is a mite repellent. Camps should he placed m dry sites, and clearefl 

^liSf.Thrr^s tor lousc-Wc typhus. CMo-— 
(Chloromycetin), or chlortetracycline (Aureomycm), is 

doses ot 3 G.. followed by 0-25 G. every 8 hours 
afebrile. Penicillin may be ot value m cases „ 

pneumonia, given by intmrauscular injection of 000,000 u 
procaine preparation every 12 hours for 7 to 10 days. 

Trypanosomiasis 
(Sleeping Sichiess) 

Deflidtion. A disease characterised by enlargement of lymph nodes, 
followed by nervous changes and increasing torpor. 

Etiology. Sleeping sickness is due to infection with a trypano^ . 
a flagellate protozoon. llan is infected by the bite of a tsetse fly. ® 

are two main types : T.gambiaue conveyed by the fly Siosnnapalpaiu. 
occurring in Uganda and the Congo. T. rAodcsfmre, conveye y 
fly gloitina mortiUins, occurring in Rhodesia, Nyosaland, T^ga^ • 
and Kenya. In tropical America there is a variety caused y 
T. end. The trypanosome undergoes a cycle of development m 
tsetse fly and finally reaches the salivary glands to infect roan wnen 
Is bitten. The fly may become infected by biting infected big go 
man. Rarely the fly will bite a man and carry the infection t ^ 
another man, without any intermediate cycle. _j«-* 

1. Locality : The disease is endemic in Equatorial Africa and Am 
T. gambierue infections occur near water, and T. rhodwerne * . 

areas. 2. Age: Children and adults are infected. 8. Race: 
and black races are equally susceptible ^ , j 

Pathology. Post-mortem there may be macrOTCopical eviawcc 
mtningiiu, or chnugts only icon mlcioscopiciilly in „ay 

the brain and cord, lleningo-enccphnlitu and mcmngo-m> 
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also occur with perivascular infiltration of lymphocytes The cto^s 
resemble those found in dementia paralytica. The ^“'brosp’nal flmd 
is under pressure and trypanosomes occur m it. Lymph nodes are 

enlarged. _ , 

Incubation Period. This is variable, 2 weeks or longer. 

Clinical Findings. The illness be^ns insidiously, the patient feeling 

unwell owing to fever. ia 

On Examination: During the first stage, the « 

irregularly raised, the pulse is frequent the postenor 
nodes are enlarged, there may be some cedema of e *1 . 

people a eircinate erythema may be seen on the trunk. 
excess of globulin may be demonstrated in the serum. ryp 
may be found in the deposit after centrifugahsation of blood, in 
lymph nodes: Examination of the juice removed by puncture 
likely to show trypanosomes than is a blood film. The disease, i - 
treated, gradually passes after months or years into ^ second sta e, 
characterised by changes in the cerebrospinal flmd. / 

excess of cells (50 or more per c.mm.) and excess *>f protem 
100 ml.). Trypanosomes are not often demonstrable. The paUent be- 
comes sluggish mentally and physically, he appears dejec , ^ P . 
of pains in the body and loss of strength. The lymph nodes ^ 
parts of the body become larger. He becomes more ®^®®Py . . — _ 

during the day. Tremors are seen in the tongue and ' 

The blood now shows an anremia, and the large mononuc y 

increased to about 10% or over. In the third stage the pa 
ridden and finally becomes comatose. ... j^r. 

DifferenUal Diagnosis. Malaria is excluded by blood 
and the failure to respond to quinine or other an ^ ’ 

Finding the trypanosomes by lymph node puncture usu y 
the diagnosis in the early stages. . 

Course and CompUcations. The course 
described above ; the disease can now usually^ be^ arrw e y . 
treatment. Complications include : Septic rhmitis, o i is, 

'’"'pro°gnosrs?^Thb fields largely on early 

with the T.r/jodc5ieusc are more grave than those With t 

Treatment. Prophulaclic. It has been suggest(d ^ 

should be destroyed in endemic zones, as they harbour e rather 

They may, however, be beneficial, the Uetse fli« i *ng , 

tlxnn man. The ghssina palpalis lives in vegetation Hktricts 

trees should he cleared in tliese zones. Travellers throug s 
should wear gloves and helmets. Spread of the „ po^^dcr, 

by Uic compulsory treatment of all natives affect^. • • • 
sprayed from aeroplanes, as for the prophylaxis of m ^ •’ »-,i intra- 
in destroying the tsetse fiy. Pentamidine. 250 mg-, mjected intra 
nuiscularly will give protection for S to C months. ;„:Arfion of 

CuratL Ea%- cLcs may be treated by the 
suramin (Anlrvpol), first a test dose of 200 ijgforc 

by 10 weekly i'niections of 1 G. Tlic urine should be cxnmin 
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e.ch injection tor protein, blood nnd cn^ts. If m^ecto 

eSve.™ bT|iven 

p^pV^nTgljS tatovenousT^^^^ 3 da^ in ® 

ttis time the dose is graduaUy increased by 0-5 ml. to 5 ml. 


Dengue 

{Briak‘bone Fevtr) 

Definition. A disease charactwised by fever and severe pains in 

the back and limbs, . . flUPT«ble 

Etiology. The causative agent is an nltra-microscopic and 
virus srhich is present in the blood. It is eonveyed from inan to man y 
the mosquito Aldis a-gyfti {SUgamyia fasMia). The virus 
some development in the mosquito, the latter becoming 
11 days. The patient's blood is infective for the mosquito diinng 
first 2 days of the illness. Large epidemics and sporadic i^es “ ' 

Predisposing couses; 1. LocaUty t The dUease is met snth m 
South Wales, Florida, Brasa. the West Indies, Fiji, Syria, frrecco 
Turkey nnd Africa. 2. Climate : Heat and moisture are requireo. 
previous attack usually confers immunity, vo# 

Pathology. The disease is rarely fatal, but cedema of the lungs 
been noted. 

Incubation Period. Hus is usually 4 to 10 days. ^ ^ 

CUtiipa! Findings. Three stages are described : The int?cfcftoa» 
onset b usually sudden "with a rigor. The patient complains 
in the head and eyes and excruciating pains in the lower part of the bac 
and legs which cause complete prostration. ^ , 

On Examtmrfjon : The conjunctivie are injected, the face is 
the skin generally hot and dry with some erythema. The temperatu 
rises rapidly to 102” F. (88'0” C.) or higher. The blood shows a 
penia of about 2,000 white ceUs per c.mm., owing to diminution of ® 
pol>'morphonudears which may fall to 40 or 50%. The urine o en 
contains a trace of protein. ^ 

The Tfmwrion. About the third day sweating occurs, with often 
noso-blecding and diarrhoea, the teropcrattire falls by Ij’sis OT crisi 
and the patient feels better. Terminal fever. About the fifth do> 
temperature rises again to 100” F. (C7'8” C.) or so, and remains rmsed lo 
about 24 hours. There is recurrence of the pains and an itching 
appears. This is usually morbilliform in character and starts on » 
palms and backs of the liands, spreading to arms, trunk nnd logs* 
fades in 2 or 3 days, with slight desquamation. . . 

Differential Diagnosis. The occurrence of the disease wil » 
typical course in a warm climate is characteristic. It must be . 

from oUicr conditions, such a* infiuenia, acute rheumatism, m 
nnd rocnsld. —n'W. 

Course and Complications. The course Is usually as desen 
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CompUcations include : Epistaxis, bleeding from the gastro-intestinal 
tract or uterus, boils, periarthritis of the knees or ankles and post- 
dengue debility. 

Prognosis. This is good. The disease is practically never fatal. 
Treatment Prophylactic. This is concerned with elimination of 
mosquitoes and prevention of their bites, as for yellow fever. 

Curative, The patient should be kept in bed until the rash has gone. 
A saline aperient should be given at the onset. Drugs are required for 
the relief of pain, aspirin in doses of 10 gr. (0*6 G.) six-hourly, tab. 
codein co. 1 six-hourly, and in some cases a subcutaneous injection of 
morphin. sulph. ^ to J gr. (10 to 15 mg.). 

Yaws 

{Framboesia) 

Defmition. A specific infective granuloma. 

Etiology. Yaws is caused by the Treponeina pertenue. This 
cannot be distinguished microscopically from the catisativc orgasm 
of syphilis. It is not a veneral disease and may be conveyed by direct 
contagion through a cutaneous abrasion and possibly by insect bites. 
Predisposing causes: 1. Locality: East and West Africa, Mala;^ia, 
Philippine Islands, Fiji and Samoa, Burma, Ceylon, Brazil^ and ^^jest 
Indies. 2. Age: It is not congenital and occurs especially m children 
and young people. Over C0% of cases occur before the age of 15 years. 
3. Race ! Patients arc usually natives. 

Pathology. The ** Yaw ’* is on infective granuloma. The ^scase 
is distinct from syphilis, but the Wassermann reaction is positive m 
the majority of cases. 

Incubation Period, Probably a month or longer. 

Clinical Findings. The onset is insidious %vith malaise, headache, 
pains in the muscles and bones, and there may be slight fever. The 
primary lesion may not be detected and may be single or multiple. It 
generally occurs below the knees or near the mouth and is called the 
“ Slothcr Yaw.” It is a papule varying in size up to 2 or 8 inches (5 or 
7*5 cm.) in diameter, which becomes nodular, exudes fluid and forms a 

scab. The secondary' stage: Some desquamation of skin occurs in a u 

8 months* time followed by the appearance of more papules which 
protrude, become red resembling a raspberry {framlxEsia) and enw 
over. They may occur in any part of the body and after some wee * 
eventually drop off. They are painless but may itch, and ^poncm^ 
arc found in smears. Tertiary lesions form from ulceration of t e 
Yaw. 

VarirtUs. l.”Cra 5 ”t/aic#atfectthesoleofthefoot. 2 .“Gangoifl 
is an ulcerating yaw in the palate. 8. Goundou ” is a nodular swelling 
on the nose. 4. ” Jttxia-ariicular nodules ’* may form tumours near the 
knees or elbows. . i j ^ 

Differential Diagnosis. Tlie disease can be distinguislied frotn 
•yphliU by the absence of a primary gcniUl lesion and the absence oi 
oervous manifestations, such as tabes and general paralysis. 



the tropical diseases 

ProgLsls. The disease « "“» “"“"/ctote The dose is an intra- 

7“Ss.Sisrs.^r;;tS2 

alununiummonostearateirMiji pe iniections a week 

600,000 units for cHldren under the age of 10. Iwo inj 
for 2 weeks are usually sufflcient for o cure. 


Phlcbotomus Fever 

(Sani-jly Fever. Papalaci Fever. Three-day Fever) 

DefioiUon. A specific disease characterised by headache 

generalised pains, due to the bite of a sand-fly. ,,u™-inicroscopic 

Etiology: Phlehotomus fever is caused by an ultra micros ^ 
filterable Virus which is present in the patient s 
1 or 2 days of the illness. It is ^rned by a 

papalasi). The virus probably undergoes changes ^ -atienb 

L tte latter does not become infective for 6 days oft" bi | * 

Predisposing causes .- 1. Locality : The disease .ocems m the 
part of the Mediterranean, and in Mesopotamia, India 
2. Climate : Warmth and moisture are necessary. 

Pathology. There are no post-mortem findings. 

Incubation Period, This is 4 to 7 days. !„p;tfttion 

Clinical Findings. The bite of the fly produces some Jo^al irnta 
and swelling. There may be malaise for a day or so before , 

which is usually sudden with a rigor. The patient complains oy ™" . 
headache, pains behind the eyes, in the neck, back and limbs, 
often insomnia. . j 

On Eaaminatwn : The face is flushed and the conjunctive are • 
The throat is congested and some vesicles may be seen on the mu 
membrane. The tongue is tuned in the centre. The temperature 
rapidly to 103° or 105° F. (80-4° or 40-5° C.) but the pulse remains slow, 
about 70 or SO. The blood: There is usually a leucopema. Thpl™P , 
tuTc falls In about 2 days and there may be some diorrhma, epismxis 
sweating. The pulse becomes slower, 40 to 50. There is no ras . 

Differential Diagnosis. Sand-fly fever must be 
malaria, influenza and dengue. Examination of a ^ 

malaria ; the course of the disease and its occurrence where c 
sand-flies usually serve to establish a diagnosis. V«nve 

Course and CompUcations. The usual course is as desenbea ao • 
Rarely a recrudescence occurs with a rise of temperature to a 
degree for a short time, about the fifth or sixth day. 

Prognosis. This is good. The disease is never fatal. fi.-ir 

Treatment rrophylactic. Sand-flies should be destroye am 
breeding places eliminated by spraying with D.D.T.^ Dimcthy *P ' 

should be applied to the wrists and ankles at night. Mosq 
should he sprayed with D.D.T. 
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Curative. Liq. iodi mitis should be applied to the bite. The 
patient should be kept in bed for S or 6 days and the pains relieved by 
aspirin 10 gr, (0’6 G.) t.i.d. 

Leishmaniasis 

A group of diseases due to infection with protozoa of the Leishman- 
Donovan type. The group includes kala*azar and tropical sore. 


Kala>azar 


{Dumdum Fever. Bloch Fever) 

Definition. A disease characterised by enlargement of the spleen, 
cachexia and irregular fever, due to infection with a specific protozoon. 

Etiology, The protozoon causing kala-azar is the Leishman- 
Donovan body {Leishmania donovani). The protozoon appears in man 
as a small oval or cockle-shaped body, about 1’3 X S/x, wnth two nuclei. 
Although the parasite develops readily in the sand-fly, Phleboiomus 
argentipes, infection of man by the bite of this fly has not been proved. 
Infantile kala-azar is due to the Joeiskmania infantum, which is probablj 
the same protozoon. Predisposing causes : 1. Locality : I^la-azar was 
first described in Assam, it occurs in other parts of India, in China, the 
Sudan, West Africa, etc. Infantile kala-azar is found around the 
Jilcditcrranean, It is more prevalent in the country than in towns. 
2. Climate : Warmth and moisture favour its appearance, , , , 

Pathology. The Leishman-Donovan body occurs m endothelial 
cells, especially in the spleen ; in the blood it may be prescr^ in 
pcljinorphonuclear leucocytes, A flagellate stage is found in ccrtoin 
sand-flies and can be obtained on culture of the cockle-shaped bodies. 
Post-mortem, the spleen is enlarged and somewhat firm ; the 
also a little enlarged, and ulcers may be found in the small and large 
intestine. The marrow of the long bones is imduly red. 

Clinical Findings. The incubation period is uncertain, varying 
from a few months to over a year. The disease usually begins insidiously, 
with progressive weakness, loss of weight, and malaise ; there may c 
diarrhcca, sweating or bleeding from the nose or gums. In some 
the onset is more sudden, suggesting malaria, and in others resembling 


typhoid fever. ^ . j a 

On Examination : In an established case the patient is wMted, an 
in Europeans the skin is seen to be pigmented. The spleen is cn 
and the liver may be palpable. The temperature is irregular y^rais 
and may present 2 or 8 summiU in the 24 hours. The pulse is pr^ 
portionately frequent. The blood: There is antemia and Icucopenia 
is pronounced, about 2,000 per c.mm. Leishman-Dono^Tin bodies are 
seen at times in polymorphonuclear leucocytes. There i® ^ ^ 

gamma-Rlobulin in the blood. Diagnosis may be confirm^ by 
ing some splenic tissue by spleen puncture, making 
for Leishman-Donovan bodies. Sternal puncture will a s lo 
Leishman-Donovan bodies in Ibc monocytes, and this is a er roc 


of diagnosis than is splenic puncture. 
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The averese -rse of the di^nee U 

untreated, i. from a ferr months as°pn™monia 

progressive weakness, or some septic complication, sucn ns p 

“fS^Ttwaiity has been low 
from a previous 90% to about 2% except in the Sudan where v ry 
and drug-resistant cases are met with. _ _ nutrict 

Treatment Propkylaclic. Healthy natives m a kn - ^ 

should be kept together at night and away f™” j, ^ sprays 

disease. The sand-fly range is only a few hundred yaris. ItD.T. ^ J 
should be used and dimethyl-phthalate smeared on ““je 

Nets to afford protection would have to be of too fine a mesh 

*°'^uroliec. IE there is severe anaimia a blood transfusion 
given. Sodium antimony gluconate, 0-3 to 0 0 G. m 0 to 1“ _ 

distilled water, should be injected intravenously daily for 3 to to > 
For cases which are resistant to antimony, especially those occurnng 
the Sudan, the aromatic diamidines are available, such as stilbanu 
and pentamidine isethionatc. The latter is given daily intramusouia y 
or intravenously tor 12 to 15 days, the usual dose being 2 
weight. Headache, giddiness, flushing, abdominal pain or low moo 
pressure may be relieved by the oral administration of Anthisan 8 
half an hour before the injection. 


Tropical Sore 

{Dermal Leishmaniasis. Delhi Boil, Ortentol 5ore. Baghdad Boil. 

Aleppo Sore) 

The causative organism is the Leiehmania tropica, which caMOt be 
distinguished from the L. donovani. Ulceration occurs in the skin ^ 
on mucous membranes ; the disease is probably spread by^ a san y* 
the Fhlebotomus papatasi. In the American tropics this form 
leishmaniasis is called Espundia. 

Local treatment consists in the application of solid carbon dioxi i 
pure phenol, superficial X-rays or radium. In addition, 2 ml. of a /o 
solution of emetine hydrochloride may be injected into the penpheiy 
the lesion. Other substances used for local infiltration include 2 
berberine sulphate (2%), or Neostam (2%), at weekly intervals. 



CHAPTER XV 

THE PARASITIC WORMS 
THE CESTODES 
(Tape Worms) 

Definition. Segmented flat worms, usually hermaphrodites. 

Anatomy. The tape worms consist of a head and neck (scolex) and 
segments (proglottides). The segments near the head are immature, 
the intermediate ones contain sexual glands and the terminal ones ova. 
They have no alimentary canal. 

Varieties. The most important varieties are the Tamia solivm, the 
Tamia saginaia, the Diphyllobothrium latum {Diboihriocephalus latus), the 
Echinococcus granulosus {Tcenia echinococcus) and the Hymenolepis nana 
{Tania nana). Man is infected by eating the larvce in meat or fish which 
IS raw or insufllciently cooked, llie larv'a is known as a cysticercus if it 
forms one cyst and one scolex (as in T. solium and T, saginaia), and as 
an echinococcus if it forms many cysts and many scolices in each cyst 
(as in E. granwlom). The larva of the D. laium is a plcrocercoid and 
elongated like a worm. The larva develops in the definitive host into the 
adult worm, and the eggs wliich pass out in the fa:ccs are eaten by the 
intermediate host. The outer layer is dissolved in the alimentary canal 
and the contained embryo (onchosphere) is liberated. This passes into 
the tissues to form the larva (cysticercus). 

Cycle 


{ Cysticercus Cysticercus (In muscles of intermediate 

(larva) i host. Eaten by definitive host.) 

J 

Adult worm Onchosphere (Embrj'o) 

I t 

Ova- ' 

(Eaten by intermediate host) 

The ovum of the X). laium forms a ciliated cmbrj’o ; this is eaten 
oy certain Crustacea (such as eyclops strenuus) and forms a procercoid 
arva. The cyclops containing the procercoid is eaten by a fish and 
. encysted ns a plcrocercoid larva. Man cats the fish, and is 

|nfcct«l, the larva developing into the adult worm. In E, granulosus 
•nfcction man eats the ova and the larva formed develops in his tissues, 
he adult form occurring in animals such ns the dog. 

The Taenia Solium 

{The Solitary Tape TT’orm. The Armed Tape Worm. The Pork 
Tape irorm) 

chief features arc as follows ; 

Infection. By catinc impcrfcctlv «>okcd ** measly ” pork containing 
the {Cyxticerci crUxiloscc). ' 




2 THE PARASITIC WORMS 

LocaUtJ. World-Wide distribution. The oin or rarely man 

Hosts. Deanitive: Man. Intermediate: pe pig or y 
{Somatic licmam). 

Length of Adult Worm. About 
10 feet (3 metres). 

Head. 1 mm. in diameter. 
Globular, with 4 suckers and a 
rosteHum armed with 2 rows of 14 
hookleU. Neck, thin. 

Segments. About 1,000. Con 
tain a uterus with about 10 atera 
branches; the genital pore is “f''™ 
and alternates regularly. Mature 
segments are three times as long as 
they are broad (see Fig. 69^ 

The Ova. Circular. Diameter 
Fia. 69. T. Souxju. Matobe *“ 

SEQMENT3. (Natural sUc.) about 85 \ AV.r,iit 

T. solium : tecal ovum (onchosphete). The Onchospbcre{embryo). 
brown, circular, 85 n In diameter. 20 ft in diameter. Has 6 hOOKS. 

(X600.) The Cysticercus Cellulosse. 

a little bladder ; oval, about S to20 mm. long. Single 
Segments containing ova are passed in man's 

bythepig. Rarely«dmaitc(ipnuwwoccuTsinman,eitherby ^ 

of ova by his fingers to the mouth, or owing to segments contommg 
being regurgitated into his stomach. The cysticerci . , j- 

may then develop under the skin as small nodules, or m ' 

causing epilepsy, in the eyes, or 
muscles. They may be revealed 
by X-ray examination, and must 
not be confused with the cysts of 
the Trichinella spiralis. The latter 
are probably too small to be seen 
radiologically. 

The Tzenla Saglnata 
(Tamia Medioeanellata. The Un- 
armed Tape Worm. The Beef Tape 
irorm. The Fai Tape TForm) 

Infection. By eating imperfectly 
rooked beef infected with the 
Cyslicercus bovis. 

Locality. World-wide distribu- 
tion. 



Fia. 70. T. Saoikata. 

Sequents. (Natural size.) 


HosU. Definitive: Man. Inter- 
mediate : Cattle. 

Length of Adult Worm. About 20 feel (0 metres). 

Head. 2 mm. in diameter. Pear shaped, with 4 suckers, 
no rostellum and no booklets. Neck, medium size. in*.ral 

Segments. About 2,000. Contain a uterus with about 20 
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branches ; the genital pore is lateral and alternates irregularly ; the 
mature segments are twice as long as they are broad (see Fig. 70). 

The Ova. Oval, measuring 88 /x by 25 /< approximately. 

The Onchosphere (embryo). Head has 6 hoo^. 

The Cystlcercus Bovis. 8 mm. by 5 mm. Single scolex forms in it. 
The segments containing ova arc passed in man's feces and are eaten 
by the ox. 


The DlphyllobofhTium Latum 

{The Dibotkriocephaliis Lotus, The Russian Tape Worm) 

Infection. By eating caviare or imperfectly cooked fish. 

Locality. Russia, the Baltic, Switzerland. 

Hosts. Definitive: Alan. Intermediate : Fish such as pike, perch, 
salmon, trout, and grayling. 

Length of Adult Worm. About 80 feet (9 metres). 

Head. 8 mm. long. Olive shaped, with a suction groove on its 
dorsal and ventral sides. There are neither rostellura nor booklets. 

Segments, About 8,000. Contain a central rosette uterus and a 
ventral genital pore. They are broader than they are long (see Fig. 71). 
The Ova. Oval, measuring about 60 p by 40 p, with an operculum. 
The Onchosphere. Ciliated and free swimming. It is eaten by 
Crustacea (such as the Cyclops sirenutts). 

The Procercoid Larva. Elongated, oval, 5 p long. 

The Plerocercold Larva. Worm^like, about 6 mm. long, Man passes 
free ova in his feces. 

Clinical Findings. Infestation of man with T. Solium, T, saginata 
or with D. latum may give rise to vague 
symptoms of indigestion or to marked 
hunger with bodily wasting. A severe 
megaloblastic anemia with a low scrum Bj* 
level may occur with D, latum infestation. 

It is estimated that in Finland 250,000 
people arc infested, but only 0-5% suffer 

irom anaemia. Seomests. (Natural size.) 

Treatment. Prophylactic. Meat and fisli Diphyllobothrium latum : 
must be adequately inspected for cj'sticcrci, DrcofoN’um, brown, oval, co#i 
*tml properly cooked. Beef should be X 40 ;i. (X 2 j 0 .) 
thoroughly cooked and not eaten underdone. 

Ctirativc. The patient may be given diclilorpbcn (Anthiphcn), 
0-3 G. tab., 12 tabs, with tea before breakfast. For small children 8 tabs, 
should be given in jam. The bowels will be opened in about 2 liouR, 
the disintegrated worm passed. Alternatively, nicloMnn e 
(Vomesan), 0-5 G. tab., may be given, 2 tabs, chewed and swallowed, 
f<^Pcatcil after 1 lir. The same dose is given to cliildrcn. For T. soUum 
mfcstalion some prefer to give, after prcliminarj* star\*alion and purga 
bon, ext. fiHcis liq. 15 m. (1 ml.) in an emulsion at 9 a.m., 9.1 j a.m., 
a.m.. 0.45 a.m.. and 80 m. (2 ml.) at 10 Q.m.. followed by mag. 
8olph. 240 gr. (IG G.) at noon. Some authorities state there is a danger of 
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producing cysticerccsisC—^^^^^ 

is sivm for T. solium infestations, owing to the nocrauu, e 

nu& eggs in the motions, some m^ 

head does not come away, fresh segments “PP<f t m me m 

about 3 months. A second treatment should then be giv en. 


The Echinococcus Granulosus 

{The Tcenia Echinocoecua) 

Infection. JIan is infected by ova excreted by dogs, if 
Ueks the man’s hands or his dishes. W 7eontaminSed by 

drinking water or from eating uncooked ‘““f "?"‘XXaatid 
the ova The dog is infected by eating meat containing the by 

cysts. 

Locality. Australia and Iceland. . , , _ ^ . Man. 

HosU. Definitive: The dog, wolf or jackal. Intermediate. Man, 

sheep, oxen and pigs. 

Length of Adult Worm. About J inch (6-2 mm.). in 

Head. Resembles that of T. solium in miniature, being 0 3 
diameter. There are 4 suckers and a rostcllum -with 2 

about 20 booklets in each. , »«ntn?n8 

Segments. Four. The terminal segment is mature and conta 


The Ova, Oval, measuring about 85 ft by 25 ft. The o^m, ^ 
sTrallowed by man, liberates its six^hooked embryo (onchospher^ » 
migrates to tbe tissues, especially the liver, and forms a hydati y • 
The HydaUd Cyst. There is an inner granular or germinal wy . 
from which the daughter and grand-daughter cysts form, 
contain many scolices j the middle layer is laminated { the outer *ay 
is fibrous and formed from the tissues of the host. The conten 
clear fluid, specific gravity about l'OO0. The fluid contains 1 /o 
sodium chloride, a trace of sugar, some booklets and no protem. 
cyst occurs especially in the liver, but may be found in the lungs, r® • 
kidneys or heart. 


Hydatid Disease 

Clinical Ftodings. Tbe patient does not usually notice nny ill •’'“j* 
unless the hydatid cyst causes mechanical pressure symptoms or so 
complication occurs. . - u 

Hydatid of the Liver. H tbe cyst is deep-seated no tumour is lei . 
but there may be a palpable swelling which sometimes flue ' 
More rarely the hydatid thrill is felt by placing one hand over 
swelling and tapping it sharply with the fingers of the other ban . 

Hydatid of the Lungs. This is described on p. 196. 

Hydatid of the Kidneys. This may cause a renal tumour. 

Hydatid of the Brain. This causes symptoms of a cerebral umo 

Hydatid of the Heart. This may cause sudden death. , , •. 

The blood may show an cosinophilia and the Casoni intxa e 
test is positive (see p. 83). 
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Cotirse and Complications. The cyst may grow to 5 or 6 inches 
(12*5 or 15 cm.) in diameter; it may atrophy, calcify or its contents may 
suppurate. Rupture may occur into the peritoneum, the stomach, intes- 
tines, the pleura, the inferior vena cava or the bile ducts. Rupture may 
be accompanied by shock and by urticaria, and in cases of intraperi- 
toncal rupture secondary cysts may form. 

Prognosis. The disease is serious. Frequently, however, the cyst 
dies and inspissates. Suppuration or rupture make the outlook more 
grave. 

Treatment. There is no medical treatment. If possible, the cyst 
should be removed surgically without rupture. 

The Hymenolepis Nana 
{The Teenia Nana. The Dwarf Tape TVbrm) 

This worm infests especially children in America, Egypt and Southern 
Europe. It is 25 to 40 mm. long and 1 mm. broad. It has a rostellum 
mth 4 suckers and a single row of about 80 booklets. There are about 
200 segments. There is probably no intermediate host, the eggs which 
are liberated in the intestine developing into adult worms. 

Treatment. 01. chenopodii may be given. The dose for children 
is one drop for each year of age on a lump of sugar, followed 2 hours later 
by a dose of castor oil appropriate to the age of the child. Alternatively 
the treatment described in p. 771 may be given. 

THE TREMATODES 
(Flukes) 

The trematodes ore flat non-segroented leaf-like worms, usually 
hennaplux)dites, possessing a mouth and 1 or more suckers. The most 
important varieties which are parasitic in man are the schistosoma and 
the paragonimus (lung fluke); the fasciola or liver fluke rarely infests 
man. 

Schistosomiasis 

(fitlAarziam) 

There are three varieties. 

Urinary Schistosomlasb 

(Endemic Hcemaluria) 

Etiology. Endemic hmmaturia is caused by the Schistosoma 
hwmatobium (Bilkarna hamiatobium). Man is infected by wreanre 
(5’oung Swimming forms of the trematode) which pierce his skin when 
hatljing or paddling, and infection may occur by drinking water. The 
pass to the portal vein, and in about C weeks develop into the 
®QuU male and female forms of the S. hcvmotobium. The male is flat, 
•bout 15 mm. by 1 mm., and the female is slender and round, about 
-5 mm. by o-25 mm. They migrate against the blood stream fram 
port.al to the pelvic veins and veins of the bladder or rectum, the 
cim-cs from side to side to form a gyntccophoric canal in which he 
<mbmces the female; when they have reached the small veins, the 
female leaves the male and migrates to the smallest vein allowing her 
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The ova are then ertrud^. ‘Sood vLef, 

70 II, and has a sharp terminal spine , ' ^ j stream. It then 

and the ovum is pushed through the vessel by the mucous 

ulcerates its nay into the ="us Ussues and Uim^ 
membrane of the biadder or rect™. Tht ova are ^mny pa 
urine. On coming in contact mth vrater an embiyo or cu 8i» 
cidium hatches out. This enters a spiral ® ipierated into 

Buliinus contortmt. Sporocysts form and met with 

the water from the snail, completing the cycle. The disease is met 

in Africa, Arabia and Iraq. nf the bladder is 

Pathology. Post-mortem, the niucous , muscular wall 

red, thickened in patches and polypi may be seen. meters 

is hypertrophied. The prostate may be enlarged ^ y jder 

dilated. Ova may be seen in the submucous tissues of the blauu 
or in the prostate ; the liver may be cirrhosed. 

Incubation Period. 1 to 8 months. „,.pks after 

Clinical Findings. The first symptoms appear a T®® uins 
infection. They constitute the toxamic stage. The patient co p 
of urticaria, malaise, with perhaps abdominal pain. 

On Examination: The temperature is raised and the blood . 

eosinophilia which may reach 60%. A positive f “Sd 

may be obtained by using as an antigen an extract of the li' cr of 

Local symptoms may not be noticed for a few months, 
years. The patient then compUdns of passing blood, y , .. 
end of micturition, with perhaps frequency, scalding, and pain 
perineum or suprapubic region. He may also pass blood ana 
in his motions. . . . 

On Examination : The patient b often pale or sallow. Ine 
The deposit shows ova, red corpuscles and pus cells. The blood m y 
show a leucocytosis of about 15,000 per c.mm., with an eosinophiua 
about 12%. The complement fixation test is usually still 
Cystoscopy may reveal an Inflamed vesical mucous membrane, a 
white patches may be seen due to submucous ova. ^ v s a 
Differential Diagnosb. Other causes of hsematuria, 
calculus, cystitb, etc., roust be excluded. The presence of ova m 
urine is diagnostic, but a calculus may also be present. 

Course and Complications. The disease, if untreated, purs 
chronic course for many years, and, if the patient is not jg , 

complications, spontaneous cure usually results. Complications inc 
Cystitis, vesical calculus, hydronephrosb, pyonephrosb, carcino 


the bladder, urethral fistula or stricture, etc. ^ _ A<!ence 

Prognosb. Thb depends upon the severity of infection, the pr 
of complications and the institution of adequate treatment. ^ „jgas 
Treatment. Prophylactic. Bathing or paddling iri cnails 

should be forbidden, and drinking water should be boiled. ^-onals 
may be destroyed by cutting off the water of the migation 
periodically for 2 weeks during the dry season. Carriers s ou 
their infestation cured by treatment. 
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Curative, Sodium antimony tartrate is injected slowly into a vein. 
The injection should be given about 2 hours after a meal. A 0*5% 
solution is used, on the first day 8 mL, on the third day 12 ml., on the 
fifth day 10 ml., on the seventh day 20 ml., and on the ninth day and on 
subsequent alternate days 24 ml., until a total of S20 ml. has been 
injected. The hiematuria may be temporarily increased. The urinarj' 
deposit should be examined daily for ova, which, as they are killed, 
shrivel, darken, and when placed in water will not hatch out. A cough 
is often noticed during the injection. This is due to the antimony 
reaching the limgs. If toxic symptoms follow an injection, the next 
dose should not be increased. Toxic sjunptoms include tightness of 
the throat or chest, abdominal pain, and a metallic taste. If there 
is collapse at the injection, Pituitrin 1 ml. or inject, adrenaline (B.P.) 1 
in 1,000, 0-5 ml. should be injected intramuscularly. If the patient 
has heart or kidney disease, the antimony is contraindicated. Sodium 
antimony dimercaptosuccinate (stibocaptate) is less toxic. It is given 
by intramuscular injection, 0-25 G. daily for 4 doses. When the veins 
arc difiicult, stibophcn (Fouadin), also a trivalent antimony preparation, 
may be injected intramuscularly, using a 6*3% solution. Ten to fifteen 
injections arc-given on alternate days. For an adult the dose is 1*5 ml., 
followed by 3 ml., the subsequent doses being 5 ml. Good results have 
also been obtained in urinary schistosomiasis with Nilodin (miracil D). 
It is put up in tablets of 200 mg. and administered by mouth. The dose 
is 22 mg./kg. body weight for 10 days. It is stated that in cases of 
S. hamatobium and S, mansoni, but not in S. japonktm infections, 
nitrothiamidazone (Ambilhar), will effect a cure in practically nil cases if 
taken in the correct dose and for the correct number of days. The drug is 
put up in 500 mg. scored yellow tablets. The dose is 25 to 30 mg./kg. 
body weight for 5 to 7 days. Side effects include painful abdominal 
spasms. 


Intestinal Schistosomiasis 

Etiology. This disease Is caused by the Schistosoma mansoni 
{SiUiarzia mansoni). The adult trematodes are found in the mesenteric 
Veins, and their ova pass through into the rectum. The ova Iiave a 
lateral sharp spine. The intermediate host is o flat fresh-water snail, 
the p/anortw The life history resembles that of the S. hanno’ 

fobium. Intestinal scliistosomiasis occurs in Eg}q)t, the Congo, Nigeria, 
the West Indies and the northern part of South America. 

Pathology. Post-mortem, the mucous membrane of the rectum 
colon is thickened, and there arc papillomatous swellings.^ The 
hver may be fibrotic (** pipe stem ** cirrhosis) and ova are found in it. 

Clinical Findings. An early toxicmic stage with fever and urticaria 
^urs, followed in about 2 months* by dysenteric sjTnptoms, with 
Diood and mucus in the motions. The ova are found in the ftrees, and 
'ft blood shows an cosinophilia and gives a positive complement 
*^tion test. In Egypt a special type occurs associated with enlarge- 
U'ftnl of the liver and spleen. Nodular lesions may form in the lungs, 
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.Hch may lead to endartenUs and 

eaued B^Uaa 

xSe^: ThU ia by sod. antimon. tartrate, stibophen or Ambilhar 
as for urinary schistosomiasis (see above). 

Eastern Schistosomiasis 

EUology. Eastern schistosomiasis is caused by ‘’'j 
japmicam (Bilimra'a juponica). The The ova 

m^nterie veins, and the ova pa^ mto “‘“^^ter^ediate 

have no spines, but a small lateral knob may history 

host is the HemiHajapoaica a ^- 7 *“ ™ “Lt with 

resembles that of the types describe above. 
in China. South Japan, the Phiiippme Islands and Uppet 

Pathology. Post-mortem, the liver is “ “'Sed. cmhrtm 
contains ova j the spleen is enlarged, but usually ttee fro ’j 

may be found in the brain. The mucous membrane of the large 
intestine is thickened and polypi may be seen. 

Clinical Findings. An early toxajmic stage 
urticaria and eosinophUia. Later, there ate abdommal symptoms, sr 

'’"'orEitSS'; The Uvet and spleen are enlarged and there may 
be ascites. The ova are found in the fames. .„Hmonv 

Treatment. This consists in giving injections of sodium anr j 
tartrate or stibophen, as described above. 


Paragonimiasis 

Etiology. Paragonimiasis is caused by the Paragonimus xcestermo 
{Dtsioma ringeri). The fluke is about J inch (8 mm.) long. 

Pathology, The parasites occur in the lungs. . 

CUnical Findings. The flukes are the cause of endemic .g 

Treatment. Bithionol (Actamcr) 2 to 2*5 G. is given on a 
days for 10 days. 


FasdoUasis 

Etiology. Foscioliasls is caused by the Fasciola hepatica (Dittom 

hepailcum). « elspeo 

Pathology. The flukes are found chiefly in the livers ot s 
Man is infected by eating raw Trntcr-cress. A small epidemic ° 

in Hampshirein the autumn of 1058. After an invasive phMec 

ised by malaise, allege and todc symptoms and cosinophi i^ _ 
severe pain in the liver region and a sudden rise of tempera ■ 
liver is enlarged. Diagnosis is established by finding ova in 

Treatment It is difficult to rid the fteccs of oy®* witli 

improvement is obtained with chloroquine, but early trea 
emetine may be more successful in curing the disease. 
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THE NEMATODES 

These are cylindrical non-segmcnted, unisexual worms. The 
following are the most important varieties occurring in man: Ascaris 
lumbricoides, Enierobitis (ort/uris) vermicularis, Trichuris irichiura 
{irickocephalus dispar), Trichinella spiralis, Strongyloides stercoralis, 
Ankylostoma duodenaU, Necator americanus, Wuckeria {filaria) bancrqfli, 
Loa loa, Dracunculus mediriensis and the Onchocerca volvulus. 


AscariasU 

{Round Worm Disease) 

Etiology. Ascariasis is caused by the Ascaris lumbncoides. 

The Adult Tl'lorm. Male, average si 2 e 20 cm. (8 inches) in l^gth and 
0’8 cm. (I inch) in diameter. Female, average size 80 cm, (12 inches) in 
length and 0’6 cm. inch) in diameter. They are light brown in colour 
with pointed ends, and live in the small intestine in man and in animals 
luch as the pig. Their eggs, which measure about 70 p by 60 p, are 
passed in the feces. Man is infected by swallowing the eggs in water 
or contaminated uncooked food-stulfs. When ingested, the Ian'®, 
which have developed inside the eggs, pass out and are believed to make 
their way to the liver and lungs, then to the trachea, larynx, cESopha^is, 
^mach and intestine, where they develop into adult worms. Infestation 
IS more common in c^dren than in adults. 

Pathology. Post-mortem, the worms are found chiefly in the upper 
port of the small intestine, and they may cause obstruction of the bile 
or pancreatic ducts, of the appendix or of the intestine. They may 
also perforate the intestine and cause peritonitis. 

Clinical Findings. The patient may be unaware of their presence, 
pr complain of vague symptoms of indigestion, flatulence, cutaneous 
nritation or urticaria. Fretfulness and convulsions occur in children. 
In some cases asthma or dysenteric symptoms are present. The worms 
®oy enter the stomach and be vomited, or pass up the 
during the night, coming out through the mouth or nose. When tne 
‘arvffi are traversing the lungs they may give rise to a febrile disturbance 
^th cough and expectoration. On examination of the f®ces e 
® amcteristic ova are foimd or a worm is seen. r r 

Course and Complications. The patient often remains infected lor 
several years, but the worms tend to die unless auto-infection from the 
ova m the patient’s own feces occurs. Such complications as appendi- 
intestinal obstruction or perforation, jaundice, pancreati is o 
^j^cal obstruction may rarely occur. , , , 

^tment Prophylaetie. Uncooked vegetables should be well 

M ed before consumption. , 

► p A single dose of bcphcnium hydrox>'naphthoa c(/ ^ 

stAr .1 *’5 G. base) may be given, with a half dose for chil • 

th" i ^ subsequently examined for ova. If P c„tis- 

must be repeated to expel the remainm^yorms. • 
^-^tory results arc aUo obtained with Antepar EUxir. This conta.^«*. as 
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its active principle, pipcrarinc ctole. 
hyctate in 60 m. (4 ml.), in stable combmation. 
mg./kg. body weight tor 7 days. 


to 500 mg. piperazine 
The dose is 50 to 75 


Enterobiasis 

(Oxyuriasis. Thrsadaorm Dissass. Pinaorm Disease) 

Etiology. The disease is caused by the Enterobius (oxyuris) cermi- 

"‘’“n's Adult Worm. The male, '“BUt » “m. The toaK 

average length 10 mm. The worms nre white J 

in the Occam and colon. The female passes outside the anus and lay 
L eggs. The patient scratches and the ova ™ 

angers to the mouth, the ova hatching out in the 
measure about 50 p by 25 p and ate flat on one side. Man is infected y 
ingesting the ova in water or by contaminated uncooke . , ^t 
Air-borne infection may also occur, as ova are present on o J 
all levels in aU rooms in infested househol^, familial „ 

very common. Auto-re-infcction is very liable to occur. F 
lakes place in the small intestine, after which the m^e 
the female passes to the cttcum, as described above. The disea 
in adults and in children. . ..etipus- 

Clinical Findings. Threadworms are an important cause or 
ness and irtitahility in children. In adults they should be .ij. 

as a cause of pruritus ani. They may also be the cause of appenti • 
Children complain of itching of the anus, and there may be „ j 

micturition, vaginitis or prolapse of the rectum. Ova are not often o 
in stool examination, and the best method of detecting infestation * ^ 

using a swab consisting of a glass rod tipped with a small square c o 
phane. This is stroked over the perianal region, and the cellophane 
placed between a glass slide and a cover slip and examined for ova. 

Treatment. Prophylactic. Uncooked vegetables should be we 


washed before consumption, , » 

Curative. All infested members of a household must be trea ■ 
The feces should be examined for ascaris ova and if present tfe 
infestation should first be treated. The bands should be scrubbe ® 
the bowels are opened, before meals, before the morning cup o 
and after taking off any article of clothing in contact with f 
The nails must be kept short and a child should wear gloves an ig 
fitting knickers at night to prevent scratching. Antepar Elixir 
given, as described above, or a single dose of Pripsen 
is a mixture of piperazine phosphate and Senokot. The dose for c 
of 2 to 5 years is 3 teaspoonfuls (8 G. piperazine phosphate). For 
ten aged G to 12 years the dose is 4 teaspoonfuls (4 G.^ piperazine p 
phate). A single dose of perivinium embonate (Vanquin), it is sai , 
clear the majority of cases of threadworm infestation. ^ The x 

contains 10 mg./ml. and the dose is 5 ml. of the suspcn5ion/22 lb. ( 
body weight. Vanquin colours the stools red. 
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Trichuriasis 
{Whipworm Disease) 

Etiology. Trichuriasis is caused by the Trtchuris trichiura {tricho- 
cephalus dispar). 

The Adult Worm. The male, average length 40 mm. (1| inches). 
The female, average length SO mm. (2 inches). The worms are grey in 
colour ; the anterior extremity ends in a fine thread. The worms are 
found in the cfficum and colon. The eggs are brown, barrel-shaped 
with an albuminous plug at each end, and measure about 50 p by 22 p. 
Man is infected by water and contaminated uncooked food. The larva 
is liberated from the ovum in the stomach and probably passes through 
the liver, lungs, trachea and oesophagus to the intestines. The worms 
are said to pierce the mucous membrane with their fine extremity which 
prevents their being dispelled by anthrimintics. 

Clinical Findings. The worms usually produce no symptoms, 
but may cause appendicitis or chronic diarrhoea, with a microcytic 
hypochromic anffimia and eosinophilia. The ova are foimd in the 
faces. 

Treatment. Dithiazamine iodide (Telmid) is given in doses of 200 
mg. t.i.d. for one day, then 200 mg. for 4 to 21 days for on adult, and for 
children 20 mg./kg. body weight in 8 divided doses for a week. It is put 
up in 100 mg. tab. 


Trlchlnlasis 

(Trichinosis. TrichinelUasis) 

Etiology, Trichiniosis is caused by the Triehinella spiralis. 

The Adult TFbrm, The male, average length 1-0 mm., diameter 
0*04 mm. The female, average length 4 mm., diameter 0*00 ram. Man 
i* usually infected by eating raw or partially cooked ham, pork, or pork 
sausages, containing encysted trichinelltc. Pigs are infected either by 
eating raw garbage containing pieces of infected pork or by eating 
infected rats. The former method is very prevalent in America. 
I^rva:* develop from the cysts and form adult worms which live in 
the small intestine. The larvae produce embryos which pass by 
lymphatics or blood vessels to striated muscles and encyst coiled up 
near the tendinous insertions of the muscles. They are found especially 
in the intercostal muscles, diaphragm, the muscles of the neck, upper 
^rm and calf. Calcification may occur in the cyst wall. The disease 
• common in America and in Germany, 

Incubation Period. This >*01103 from 5 to 10 days. 

Clinical Findings. Three stages were originally described : The 
nvaston Stage. This is characterised by malaise, vomiting and watery 
*wh(wi, with fever and at times delirium. The Migration Stage. 
unng the second week of the illness pains occur in the arms and le^. 
here may be difficulty in breatfung or in mastication. An urticarial 
^ *nay algo appear, with cedema of the legs and face. The blood 
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gastro-intestinal sjmptom W«e g ^ characterised by fever 

“‘;^,m°rfn2»TTr3^r8T? c\ srrellmg of the eycUds, face and 
of 101 to 102 F. (38 3 headache. ‘‘Splinter hemorrhages 

occasionally hmbs, and frontal meninceal or encephaHtic 

were seen under the nails. In cough -was an 

symptoms were present and m about half the cases a ^ g 
iS symptom. Muscular pains were noted ^ " t 

set. and temporary mental akd the blood 

Setan^SLTf^rutJy W 

STost c^SSToms am found in the di?Pl>^“^- 

Differential Diagnosis. Trichiniasis may he “staken 
nephritis, dermatomyositis, or sinusitis owing to the orb 
The muscular pains may suggest acute t The 

symptoms may lead to a dlagnosU of meningitis or ; 

tLei and gastro.intestinal symptoms may resemble those 
ing or enterioa group infections. The initial fever and coug ^ 
eonfusion with induenza or bronchitis. Tie comet is sugg^ 

by the fever, leucocytosis and eosinophiha. It is estabh^ -ii-Ls For 
the larvie in the blood during the first 2 or S weeks of the illness, 
this purpose 6 ml. of blood are laked with 10 ml. 
centrifugalised deposit is examined microscopically. ITie adul 
are seldom found in the feces. Muscle biopsy -mil demons^te tn 
presence of T. spiralis in the majority of cases after the ^ 

of the illness } a small portion of the pectoralis major, de oi 
gastrocnemius muscle is examined. Intradermic injection o a sa ^ 
suspension of powdered larva gives a positive reaction, as s own 
the formation within 5 minutes of a wheal and an erythematous zo » 
in nearly all people for 6 months after infestation. Repo 
calcified cysts can he demonstrated radiologically in the muse ^ 
long-standing cases are probably incorrect. The ^ _ 

too small to be thus revealed, and confusion has arisen by mis 


encysted cysticerci for them. f 9 to 

Course and CompUcaHons. The feverish stage may last for ^ 

8 weeks, and the muscular pains and weakness for several mo 
Death may occur from myocardiUs or encephalitis. 

Prognosis. In an outbreak in Berlin in 1930, 10 out of 
proved fatal. The mortality was 16% in a series of I*®®® 

America, and no deaths occurred in 600 cases in the Wolver amp 
neighbourhood in the English epidemic of 1941. 

Treatment. Prophylactic. Infected meat must be avoided, an • 

pork, and pork sausages should be well cooked. _ . 1 j u ffiven 

Curative. During the invasion period the patient should e g 
calomel 8 gr. (0-2 G.), followed by mag. sulph. 120 gr. (8 
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mominrr or castor oU ^ fl. oz. (15 na.). to drive out the worms before 
the embryos are formed. This treatment should be repeated again the 
next day. Corticosteroids should be given for myocarditis. There are 
no measures available for eliminating the cysts from the muscles. 


Strongyliasis 

The Strongtjloides stercoralis enters tlie body tl^ugh the skin and 
lives in the submucous tissues of the small intestine in man. The female 
worm measures 2‘S mm. by 0*3 mm. The male is not found in the 
intestine. It is thought that the worms cause diarrhcea at times 
(Cochin-China diarrhcea). 

Treatment. Bithiazamine iodide (Telmid) should be given, as for 
Trichuriasis. 


Ankylostomiasis 

(C/nctnartasw, Hookaorm Diseoit, Minerva Ancsmia) 

Etiology. Ankylostomiasis is caused by a small nematode, of which 
there are two types, the Ankylostoma duodencla and the Necaior 
amencanm. . . , 

The A. duodenaU, The male is about 9 mm. by 0-5 mm. m size and 
the female slightly larger. Its name implies that it h^ a bent mouth 
which contains 4 teeth. It lives chiefly in the jejunum, atUched 
by its mouth to the mucous membrane from which it sucks blood. 
Many eosinophil cells congregate at the site of its attachment. 

The N. amencanus. This is slightly smaller. Thousands of eggs 
are formed which are excreted from the human intestine. When t lese 
come in contact with damp soil or water, embryos hatch out and cn cr 
the skin of man, usually through the feet, produeing " ground iteh. 
They then pass in the circulation to the heart and lungs. They burrow 
into the bronchi nnd arc carried with the mucus up the trachea ond 
pass down the cesophagus into the small intestine. Locahtj . le 
disease occurs tliroughout the sub-tropical world, tlmt due to the 
Ankylostoma duodenale being met with in the Mediterranean an 
Southern European areas, also in certain districts in Ii^in and/or ern 
China. It has also been found amongst tin miners in Cornwall and coal 
miners in Belgium. It is a disease of the country rather than of towns, 
and affects children nnd adults. The N. amerieamis is found in 
and Soutli America and also in Central .Urica, India, the Phihppmes, 
Ceylon, etc. . . ^ i » i 

Pathology. Post-mortem, the body is wcll-nounshed, but pale. 
The heart, liver and kidnej’s arc fatty, nnd localised hemorrhages are 
seen in the mucous membrane of the small intestine. Serous c usion* 
may be presenL Over a thousand worms may be found in tne mtcsi- 

Clinical Findings. The local lesioni in the feet (" ground itch 
result in the formaUon of vesicles nnd pustules, which heal in n wcet 
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or so It is several months before the general symptoms arc felt. 
The patient eomplains of progressive weakness. 

oaloitations. There may also be abdominal pain, ilaMence. an 
cSt^ation or diarrhoea. The appetite is good, but pica (dirt eatmg) 

a feature of the disease. ^ , t^mnera- 

On Examination : The complexion is pale S^witli 

tiire may be slightly raised. >>'= ,“^7“ ^ , ‘'i" 'f. The 

dilatation of the heart. The spleen is not , 

aniemia is of a mieroeytie hypoeliromic type, ^he charcc I 
feature is an eosinophilia of about 20%. The stools usually 
either by naked eye or by occult blood tests. Ova arc seen mierm 
scopically. AppareW htalthy immigrants from the tropics to Britain 
may carry the parasites, ^ 

Differential Diagnosis. Other causes of anffimia are exclude y 
the eosinophilia and the presence of the ova in the feces. 

Course and CompUcations. The disease pursues a prolonged toukc 
if untreated, and results in much economic loss amongst wor^rs m 
tropics. Growth is much diminished in infected children. ® ^ 

with blood and mucus in the motions, polyarthritis or nephritis may 
occur. . , •Jltr 

Prognosis. This is usually good, but at times the disease is rapi J 

Treatment. Prophylactic. Latrines should be provide end their 
use enforced in endemic aones and the feet protected by boo 
Drinking water should be boiled. . 

Curaiive. Bepheniumhydroxynaphlhoate(Alcopar) should be give , 

as for Ascariasis. 


FUailasb 

Etiology. There ere several types of these smaU nematodes 
produce disease in man, the most important being the Wueherta [JiUirta) 
bancrqfli, the Loa loa end the Onchocerca volvulus. 


Wucheria bancrofti 
(Piiana banerofii) 

Infection is conveyed to man by mosquito bites, chiefly by the 
Oulex faiigam. The female mosquito introduces the embryos mo 
human beings, and they pass to the lymph vessels and nodes, , 
they develop into the adult filaria. The male is about 40 mm. ( t 
inches) long and the female twice its length. They are very fine on 
resemble a coiled hair. The female produces large numbers of em ^os 
(microfilarise), which pass into the blood stream. They measure a u 
0*3 mm. long by 7-5 /* wide. These are taken by a biting mosqm ^ 
and, after undergoing changes in its body, are injected again in 
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man. The embryos are practically absent from tlie peripheral circu- 
lation of man during the day, being located then chiefly in the lungs 
and kidneys. They pass into the peripheral circulation during the 
night, beginning to migrate before the patient goes to sleep, reaching 
their maximum about midnight and diminishing in numbers before 
he awakes. This corresponds with the night activity of the mosquito. 
If the patient sleeps by day, the periodicity is altered. In the Pacific 
Islands the IF. bancrofti shows no periodidty, the intermedia^ mosquito, 
the Aides variegatus, there biting during the day. The disease occ^ 
in the tropical portions of North and South America, the West Indies, 
in North Africa, Central Africa, China, Japan, North Australia, India 
and JIalaysia. 

Pathology. The changes produced by the adult filnriae result from 
lymphatic obstruction and secondary inflammation of lymphati^. 
In tropical elephantiasis adult filariie can often be found in the 
neighbouring lymph nodes. The lymph nodes and vesseU become 
fibrosed and the embryos cannot pass through them into the circulation. 
The embryos are not known to produce any pathogenic effects. 

Incubation Period. This is probably a matter of 4 or 5 years. 

Clinical Findings. The results produced by the adult worms are 
variable, and include : — Lymphangitis : Painful red lines form 
under the skin and the neighbouring l>Tnph nodes are enlarged. 
There is constitutional disturbance and fever, and probably a secondary 
streptococcal infection of the lymphatics. Elephantoid fever : 
Periodical attacks of fever with an initial rigor and terminal sweating 
occur, somewhat resembling malaria. The deep lymph nodes arc 
probably inflamed. Other local results of lymphangitis include 
inflammation of the spermatic cord, testicle and sjTio\'ial membron^. 
Lymphatic varices: These may affect the lymph nodes, especially m the 
groin. They diminish in size on pressure. LjTnph scrotum is characte^ 
ised by enlargement of the scrotum with IjTnphatic varices.^ Ruptured 
lymphatic varices; Chyluria results from rupture in the urinary tract. 
The urine is milky and may contain blood. Cliylous effusions may form 
in the peritoneum or in the tunica vaginalis. The blood; There is on 
cosinophilin. The cmbrj'os can usually be seen in a wet film ^hen a 
night. The common type of tropical eosinophilia is a form of filariasis. 
Elephantiasis; In this condition there is a marked solid cedema, due 
lymphatic obstruction. Slicrofilorirc arc absent from the hlMu. T e 
legs are usually affected, there being an enormous ywclling with thick^- 
ing of the skin and subcutaneous tissues. The scrotum may be involved, 
forming a tumour weighing over 50 lbs. (24 kg.). Tlie vulva and arms are 
less commonly affected. 

Course and Complications. The disease purges a chronic cowe. 
Cutaneous carcinoma may occur as a complication of elephantiasis o 
the teg. t. u 

Treatment Prophylactic. Mosquito breeding places should be 
sterilised, and electric fans and mosquito nets used as for malano. 

Cifrnlirc. No specific drug is known, hut some favoum c 
have been obtained with dicthylcarbanmzine (Ilctrazan) 50 mg. a 



^^5 THE PARASITIC WORMS 

It is given by mouth in doses of 0-2 to 2 mgj/kg. body n-eight t.i.d. for 

given tor secondary streptococcal infections. 

Chvluria : Fat should be omitted from the diet. 

Flenhantiasis • An elastic stocking should be worn, and some 
promisfng results have been obtained by the Kondolton ‘yP^ 

(see p. l95). Operation may be required for elephantiasis of the 

scrotum. 

Loaiasis 

The adult worm called Loa Ua is 30 to 35 mm. (IJ 
is slightly thicker than W. hancrofli. The 

ffloria loa (diurao), and is about the same size as that of the IF. iian P 
It appears in the peripheral blood during the daytime, and this 
periodicity cannot be changed by altering the sleeping hours of tne 
patient. Man is infected through the bites of mangrove flies, such a 
the Chrysops. The adult worm produces in man mdematous swelling 
under the skin (Calabar sweUing of West Africa), which take about 3 
days to come end go, recurring irregularly. The worms also P 
under the skin, and may invade the conjunctiva or anterior chamoer 

Treatment. Diethylcarbamazine (Hetrazan) has a curative effect 
and removal of the worm from the eye is usually unnecessary. 


Onchocerciasis 

The adult worm is the Onchocerca xfolvulus. This microfilaria is smaller 
than the TV. bancrofti. Man is infected by the bite of the buffalo gna , 
Simulium damnosum. It is met with in West and East Africa an in 
South America. The chief lesions are subcutaneous nodules, iritis an 
blindness. The treatment is by diethylcarbamazine (Hetrazan) when 
the eyes are involved. The initial dose is 0*1 mg./kg. body weight t.i. ., 
and each day the amount is doubled until 12 mg./kg. body weight are 
given daily. This is continued for 2 weeks. This may be followed by a 
course of suramin (Antrypol). A trial dose of 0-1 G. is given m ra 
venously and the urine examined for protein over the next 24 hours, 
there is no adverse reaction 1 G. suramin is given intravenously 5 days 
later and repeated every 5 days until a total of 6 G. has been givem 
The urine should be examined for protein, blood and casts 
injection. Antihistamines and corticosteroids may be required for i s 
side effects, such as burning of the eyes or cedema of the skin lesions. 
The subcutaneous nodules should be excised. 


Dracontiasis 
{Guinea-teorm Disease) 

Etiology. Dracontiasis is caused by the nematode Dracun^li^ 
medinensis. The adult worms are found in man. They measiure ro 
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6 inches (15 cm.) to 8 feet (90 cm.) long and about ^ inch (1*2 mm.) in 
diameter. The embryo worms are present in a small crustacean {Cyclops), 
and man is infected through drin^g contaminated water. The worms 
are liberated in the stomach, enter the intestine, and finally pass to the 
subcutaneous tissues, increasing in size. The adult female worms pcne« 
trate the skin, usually on the arms or legs, and the uterus discharges 
embryos on to the surface of the skin for about 8 weeks. If the skin is in 
contact with water, as is usually the case, embryos pass into the water 
and then again into the Cyclops. The adult worm then dies, and may be 
discharged from the skin or become calcified, or an abscess may form 
around it. Locality : Dracontiasis is met with in India, in Egypt 
near the Nile, in West Africa, Uganda and the East Indies. 

Clinical Findings. During the invasion period, before the adult 
worm has matured, there may be constitutional disturbance with fever, 
nausea, vomiting and eosinophilia. As the worm works its way to 
the surface luticaria may develop. An itching or burning spot may 
then be noted at which a blister forms. This mphires and the head of 
the worm may be seen. The embryos am discharged, as described above. 

On Examination : The adult worm can usually be seen or felt 
beneath the skin. 

Treatment. Prophylactic. Small fishes can be placed in water 
supplies to eat the infected Cyclcps. Water used for drinJang or for 
washing food utensils should be sterilised by boDing. 

Curative. The worm may be extracted by injecting with procaine 
annsthesia an emulsion along the course of the worm. This results in 
relaxation of the worm so that it can be removed by traction. The 
emulsion consists of phenothiazinc 2 G., lanolin 0*85 G., olive oil 85 ml. 
and sterile water S ml. 


Toxocariasis 

The disease is caused by the Toxocara canh, the dog round %vorm: 
the T. cati infects cats. 

It may cause blindness in children and encephalitis in adults. There 
is eosinophilia and a positive skin test. It is said that 20 % of cats and 
dogs in the South of England arc toxocara carriers. This suggests that 
cats and dogs should be regularly dc-wormed. 



THE FAJtASITIC fVOEMS 

It i. Riven by mouth in doses of 0-2 to 2 mg /kg. body weight t.i.d. for 

given for secondary streptococcal infections. 

Chyluria : Fat should be omitted from the diet. 

Elephantiasis : An elastic stocking should be worn, and some 
promisFng results have been obtained by the Kondoldon t^ype of operatio 
(see p. Ii)5). Operation may be required tor elephantiasis of the 

scrotum. 

Loaiasis 

The adult worm called Loa loa is 80 to 35 mm. (U 
is slightly thicker than IF. hancrofli. The embryo is ^ 

filarmlaa (diuma), and is about the same size as that of the IF. 

It appears in the peripheral blood during the daytime, and tms 
periodicity cannot be changed by altering the sleeping 9^® ° i, n<8 
patient. Man is infected through the bites of mangrove flies, such w 
the Chrysops. The adult worm produces in man cedematous swelling 
under the skin (Calabar sweUing of West Africa), which take about u 
days to come and go, recurring irregularly. The worms also p 
under the skin, and may invade the conjunctiva or anterior chamoer o 

Treatment. Diethylcarbamazine (Hetrazan) has a curative effect 
and removal of the worm from the eye is usually unnecessary. 


Onchocerciasis 

The adult worm is the Onchoccrcavolvulus. This microfilaria is smaller 
than the W. bancrofli. Man is infected by the bite of the buffalo gna , 
Simulium damnomm. It is met with in West and East Afriw and m 
South America. The chief lesions are subcutaneous nodules, iritis an 
blindness. The treatment is by diethylcarbamazine (Hetrazan) when 
the eyes are involved. The initial dose is 0*1 mg./kg. body weight t.i. ., 
and each day the amount is doubled until 12 mg./kg. body weight are 
given daily. This is continued for 2 weeks. This may be followed by a 
course of suramin (Antrypol). A trial dose of 0*1 G. is given m ra 
venously and the urine examined for protein over the next 24 hours, 
there is no adverse reaction 1 G. suramin is given intravenously 5 days 
later and repealed every 5 days until a total of 6 G. has been given. 
Tlie urine should be examined for protein, blood and casts before 
injection. Antihistamines and corticosteroids may be required for i 
side effects, such as burning of the eyes or cedema of the skin lesions. 
The subcutaneous nodules should be excised. 


Dracontlasls 
(Guinea-tcorm Disease) 

Etiology. Dracontiosis is caused by the nematode DraeunculM 
medinensis. The adult worms are found in man. They measure ro 
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DifTerentlal Diagnosis. The history of the case and clinical picture 
render the diagnosis obvious. In some cases the patient is first seen 
in coma, and in others the condition may suggest an acute abdominal 
lesion. 

^une and Complications. Unless adequate treatment is given at 
once, permanent nervous damage or death may ensue. Secondary 
hffimorrhage may occur in the affected tissues. Chronic arthritis and 
aseptic bone necrosis may develop as complications. 

Prognosis. This depends entirely upon the severity of the condition 
and t!ie means available for early treatment. 

Treatment. Prophylacltc* Fat men, and those suffering from 
diseases of the heart, lungs or kidneys, or men addicted to alcohol must 
not be employed as caisson workers. Inflammation of the auditory 
tubes is also a contra-indication, as there is a risk of rupture of the 
tympanic membrane owing to inability to equalise the pressure in the 
middle ear by swallowing movements during the time the external 
pressure is being raised. Men should not work longer than a 1 hour 
shift at a pressure of 50 lb. (22*7 kg.); longer shifts are permissible 
for lower pressures. When working at increased pressures, decom- 
pression must be gradual. The men pass through a series of air-locked 
chambers, where the pressures are gradually lowered, a due stay being 
enforced in each chamber. Exercise and the inhalation of oxygen are 
also important during the decompression. Those who wish to partake 
in deep sub-aqua diving should be verj' thoroughly examined before 
indulging in this pastime. The presence of varicose veins, clironic skin 
disease, recent abdominal operations, peptic ulcers, kidney disease, high 
blood pressure, diminished lung capacity, claustrophobia, a carious tooth, 
lung disease, a history of fits, middle car disease etc., and the absence of 
incisor teeth by which the mouth-piecc of the breathing apparatus is held, 
arc contra-indications. 

Curaiiptf. The patient should be placed in a chamber (“ medical air 
lock ”), and the pressure raised to that at which he was working. After 
lialf an hour he is verj’ gradually decompressed. If no chamber is 
available, the patient may be lowered to the pressure at which he was 
originally working, and gradually brought to the surface. If this is not 
feasible oxygen and raorpliinc should be administered. The plasma- 
volume deficit may be corrected by an intravenous injection of a 5% 
albumin solution, 100 to 150 ml./hr. 

Mountain Sickness 

(^n9x<rmta) 

Definition. Illness resulting from exposure to a low barometric 
pressure. 

Etiology. Mountain sickness results from ascents to great heighti, 
usunlly over 12,000 feet (3, COO metres), os in climbing or flying. 

Pathology. There is a deficient supply of oxygen to the blood. 
Comperufttorj' changes may occur, aucli ns increase in tlic number of 
^ eelli in the blood (cry'tlirocytosis) : tliere arc no nuclcatetl retl cens, 



CHAPTER XVI 

diseases due to physical agents 

Caisson Disease 

(aomvraniMtmnen. Dwcr’tPiOty) 

DeMUon. A disease due to sudden reduetion of atmospheric 

'"'EtSigy. This is a disease of trorkers in eaissoM. who are ^osed 
to compressed air when mploycd as drem “ pressure is 

tunnels or skyscrapers. There .s Lr square 

increased by more than that of one atmosphere i.e. + P , 

although when they go to a great depth the syn,p. 

is high, they work at such a pressure for “"'i' aS 
toms appear on decompression on return to the surface, 
people flying at 80.000 feet (9.000 metr«) or over. 

Pathology. The increased pressure m the cai^n causes ^ 
oxygen and nitrogen to be taken up by fte blood. Tbe by 

with the tissues and does no harm. The mtrogen is^o 
tbe tissues, especially by fat and by tbe cent^ ^ 

after a time the blood b completely saturated with nitrogra. 
pressure b now rapidly reduced, os the worker comes ^ ^ 

the mtrogen is Uberated from the Ussucs in the Jorm of bubbles , 
bubbles may appear in the fatty tissues, spinal medulla . d 

intestines, and abo in the blood. Thus tbe copUlaries may be o 
by gas emboli or the heart fiUed with gas. Permanent damage may ^ 
done to tissues by thus cutting off their blood supply. Fat peop ® 
more nitrogen and so are more prone to the dbease. os , 
Numerous gas bubbles may be seen in the brain, the . gQ^5 

(cord), especially in the lower thoracic portion, in the su 
tUsues, the heart, and in certfun vbcera, such os the liven ^ 

Clinical Findings. In decompression sickness or d}^^sro ^ 
patient usually gives a history of a rapid return to the su ^ cases 
depth, and notices symptoms about J to 8 hours later, n j-yes, 

there is headache with pains in the joints, especially the knees a 

and in muscles (the “bends”). Tbe “bends” may also jj^er 

aqua di\ing, in which the breathing apparatus f^“® are 

surfaces too rapidly. The legs are usually affected and ® ^ 
kept flexed. In more severe instances there is ^ e 

abdominal pain, nausea, vomiting, shortness of breath ( e , 
intense itching of the skin (the “itA”), and pa^ysis, usu 
or collapse and death may rapidly ensue. This may be 
hxmoconcentration due to a plasma-volume deficit. 
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sugar at the earliest appearance of symptoms. Fats should be avoided. 
As a prophylactic a Marzine (cyclizinc hydrochlorid.) tab. 50 mg. may 
be taken half an hour before departure, and repeated if necessary one 
to three times daily. 


Heat-stroke 

{Sunsirohe. Heal Hyperpyrexia) 

Definition. Illness resulting from exposure to the sun. 

Etiology. Heat-stroke usually results from exposure to the sun. 
It generally occurs in the tropics, when the shade temperature reaches 
110® F. (43*3° C,), White races are very susceptible. Predisposing 
causes: Debility from other diseases, alcoholism and constipation. There 
is often an associated infection, such as a boil, malaria or gastro-enteritis. 

Pathology. The heat-regulating mechanism is disturbed. Post- 
mortem, the right heart is dilated and there is oedema of the central 
nen’ous system. 

Clinical Findings. The patient gives a history of exposure to 
sunlight. He is suddenly taken ill with headache, and may vomit and 
have diarrbeea. The patient collapses and may rapidly become 
unconscious. 

On Examination : The face is flushed, the skin is hot and dry, the 
pupils ore dilated, the pulse and respirations are rapid and the tempera- 
ture is raised to 109® F. (42*7® C.) or higher. Con\’ulsions may occur. 
The knee-jerks are absent. The cerebrospinal fluid pressure is usually 
raised, and there may be an increase first of the poljTnorphonuclear 
cells, and later of the lymphocytes. The breathing may become irregu- 
lar, of the Cheync-Stokes tj’pe, and the pupils arc constricted before 
death. 

Oiflercntfal Diagnosis. A biood film should be taken to exclude 
malaria. 

Course and Complications. Death may rapidly ensue. Complica- 
tions include dilatation of the right heart and c^ema of the lungs. 
If the patient recovers from coma there may be mental confusion, 
aphasia, incontinence, and signs of a corticospinal or cerebellar lesion. 
Complete recovery may ensue, or the patient may show signs of 
dcmcnlin. 

Treatment, Prophylactic. The bowels shoxild be kept open daily, 
plenty of fluid consumed, but alcohol should not be taken to excess. 
The head, neck and spine should be adequately protected from the 
sun. 

Curative. The temperature is lowered by applying ice to the head, 
neck and spine, total immersion in ice-cold water, with massage of the 
extremities, sprapng tlic body with ice cold water, and, if ncccssarj', 
by giving a rectal injection of ice cold water. At the same time a current 
of air should play on the body, produced either by electric fans or by 
flapping towels. When the rectal temperature falls to 102® F. (3S-9® C.) 
these measures must be discontinued. Venesection should be performed if 
the patient Is cj'anosctl. Lumbar puncture may be requir^ to relieve 
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but the teticulecytes ute n.ote _us. There U alkatemia «th a 
tall in the alkali reserve. over 25,000 feel 

Clinical Findings. In rapid of dulling of 

portable oxygen apparatus should be used at high 

altitudes. 

Sea-Sickness 

(including Train, Car and Air Sickness) 

Definition. Sickness occurring on the sea, in a train, a car. or an 

''"^EWogy. There are various theories as to the ^ 

varieties sickness, such as: Labyrint^e. 

disturbances ; a neurosis, resulting from auto-suggertion , ^ 

hypoglycemia. Train, car and air sickness are Probably closely 
conditions. Predisposing causes : 1. Age: 
immune, aU other ages are susceptible. 2. T^ose 
or suffering from diabetes melUlus or nephritis, and pregnant 

are especially liable. , , there 

Pathology. It has been shown that before vomiting 
is an Increased output of ammonia in the urine, with J . * 

There is also a preliminary hyperglycamia followed by hjjiogiyctB 
Acidosis is more severe when the vomiting stage is reached. ^ 

CUidcal Findings. The unfortunate victim feels squeamisn, wiw^ 
a tendency to yawn and salivate. He may have headache an is 
turhance of vision, such as diplopia. The vomiting is usual^ 
in by more profuse salivation ; in severe cases there is marked col^P • 
the sufferer loses interest in life and wishes for a speedy end to m 
torments. The face is pale or greenish, the skin is cold, the pulse rap 
and blood pressure low. The output of urine is diminished and diarr 
or constipation may occur, , ^ 

Differential Diagnosis. It is important not to overlook J 
abdominal condition, such as acute appendicitis, intestinal obstru lo 
or a perforated gastric ulcer. Attention must be paid to the pres 
of abdominal rigidity In organic abdominal lesions and i 

temperature and pulse rate should be recorded on an hourly c 
The result of enemas is of diagnostic value in intestinal obstruc ion. 

Course and Complications, Some individuals are never ® ® , 
overcome sea-sickness ; in others accommodation is rapidly esta 
Concentration of the urine may lead to bladder irritability, resem i 
that due to cystitis. . » 

Prognosis. Sea-sickness is never fatal ; pregnant women 

TrStment. A meal rich in carbohydrate should be taken bef^e 
the voyage, and the blood sugar kept up subsequently by eating P 
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Pathology. Severe cold produces peripheral cutaneous vaso- 
constriction, followed by liberation of H-substance, vasodilatation, 
damage to vessels and transudation of fluid into the surrounding tissues. 
This results in cedema and bulla formation. In more severe cases of 
frost-bite thrombosis and gangrene ensue. The cfiect of high altitude 
and oxygen-lack is an increase of pulse rate up to 180 to 250 per minute, 
with a reduction in the output (minute-volume) of blood from the 
heart. 

Clinical Findings. Frost-bite may occur very rapidly, e.g., if a 
metallic object is touched by the tip of a bare finger in severe cold or 
at a high altitude. In other cases, where the exposure is more prolonged, 
as may happen when tramps sleep out in the winter, there is first a 
feeling of burning in the extremities followed by a lack of all sensation. 
The onset of trench foot is much more insidious, taking often days or 
weeks. 

On Examination : Various stages of frost-bite may be seen, such as 
a white and waxy appearance of the skin in mild cases. In more severe 
ones the skin is red or almost black, with bulla formation and gangrene. 
Trench-feet are usually bluish-red. Varying degrees of hypojesthesia to 
light touch, pin-prick and temperature sensation are present in frost- 
bite and trench foot. 

Coune and Complications. Pain is experienced in the extremities 
as recovery takes place. The nails may be shed or portions of the 
extremities lost by gangrene. 

Treatment. Fropht/ladic. Protection by means of ndequntc cloth- 
ing, dr}' gloves and car-flaps, is important. Properly designed clothing, 
including footwear, based on experience gained by polar expeditions, 
high-aUitude flying, etc. will do much to protect scn'iccmcn and others 
who have to face exposed conditions. The object is to keep the bod\ 
temperature as near normal as possible. 

Curative. If a foot or hand becomes numb or the nose goes white, 
the affected part should be warmed by taking off the boot or glo\ c an 
placing the limb between the thighs or under the arm of a comnu^. 
The nose should be warmed between the hands. In more advanced 
cases local application of heat in any form must be avoided, and fn<^on, 
which includes rubbing with snow, must, on no account, be applied to 
the nffccted parts. TIicsc should be cleaned gently, using gauze soaked 
in 1/1,000 proflavine, then carefully dried. Open exposure is IkUct 
than dressings. Bulla: which have burst or gangrenous areas should ^ 
dustetl with sulphathiazolc powder. General treatment wnsist^n 
combating shock by the administration of hot drinks. If Uic > 

temperature is subnormal the bed should be warmed witli ho w, 

which must not be placed near the nfreclcd parts. Irophylactic 
injections of tetanus toxoid should be gi\-en and anlicoagtilanls (sec 
p. 101) to minimise the risk of thrombosis. Antibiotics shouM be used 
to pi^'cnt infection. In cases developing at high altitudes the admtms- 
tralioa of oxygen is of great value. Sj-mpathcctomy may prcs'cnt 
gangrene. 
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malaria. 

Heat Exhaustion and Heat Cramp 

DefiniUon. Illness resulting from exposure to tot. 

EUology. Heat exhaustion is prone to detelop ^ 

atmospheres, when evaporation froni the skin is to 

results from exposure to dry heat, the exeessive '®^fteel 

diminution of the blood ehlorides. ?t»kero ™"ers and iron a„^ 
workers are subjeet to heat exhaustion, without any direct exp 

'“"cMcal Findings. The paUent has umally been 
hot atmosphere, such as that which a stoker must endure. 

Tveak, giddy, and may sweat and collapse. In some iMtanc^ 
vomiting and diarrhaa. or painful cramps may be felt in the le^. 

On ExamituUion : In heat exhaustion the patient is J 

owing to vaso-constriction, the skin is moist and the oral . . 

may be subnormal, whereas the rectal temperature is raise 
102^ F. (88-0^ C.). The skin and subcutaneous tissues ® j, 

dehydration. In more severe cases there is marked ^ock, the P 
frequent and feeble, and unconsciousness may ensue. The 
Is low. Uraemic symptoms may result from renal anoxia. , 

output is low, the urine may contain casts and the sodium c 
content is much reduced. Heat cramp may also occur in temper® 
climates. j 

Treatment The patient should be moved to a cool place ^ 
treatment directed to correcting the dehydration, sodium cWoride oss 
and shock. A careful record should be kept of the fluid intake an 
output, and the urinary chlorides estimated every 8 hours. In severe 
cases an intravenous injection of normal saline should be given, 
1,000 ml. or more, according to the dehydration and chloride conten o 
the urine. Half normal saline may also be given by mouth or 
intra-gastric drip. Heat cramp may be prevented or relieved by m ' 
Ing 0*1% sod. chlorid. solution in orangeade, or by taking by mou 
tablets of sod. chlorid., 15 gr, (1 G.), up to 16 or 20 in the day. 


Frost-Bite 

DefmiUon. The haimful effects produced by cold on 
parts of the body. Under the term the cryopathies are included 
bite, immersion foot and hand, trench and shelter foot, . 

EUology. Frost-bite resulU from exposure to severe 
if the individual is in a high wind or is at a great altitude. . 

is a variety of frost-bite. The causative factors here are . 

necessarily of a sc\'crc degree, stagnation of circulation due to 
in wet and muddy trenches, ill-fitting boots and tight clothing on 
legs. 



CHAPTER XVn 
THE POISONS 

Introductory. Acute poisoning is usually due to substances ^3' 
inhalation or by mouth, rarely by injection. To rid the body of 
swallowed poisons, which have not yet been absorbed, gastric lavage is ot 
the greatest value. Emetics should only be given if the requisites for 
gastric lavage are not available. Purges are seldom required, as ric 
lavage is contraindicated if strong corrosives, such ns strong mtnc, 
sulphuric or hydrochloric acid, caustic potash or soda, or strong ammonia 
have been swallowed. In such cases the corrosive should be neutralised. 
Strong acids can be neutralised with four tablespoonfuls (GO G.) of light 
or heav>» magnesia to a pint (GOO ml.) of water, half a pint (300 ml.) being 
used for a child. To neutralise strong alkalis sbe tablespoonfuls (00 ml.) 
of %nncgar or the juice of six lemons arc added to a pint (GOO m .) o 

water. / « v» \ r 

Very thorough lavage should be pven, using 2 gaUons (0-0 litres) of 
warm water. Great care should be taken to prevent the fluid from r • 
gurgitating into the lungs. The patient is placed prone with his head 
hanging over the end of the couch or bed, the forehead being suppor 
by an assistant. A Jaques’ firm rubber stomach tube (ccsopbagca u c), 
size 23-30 English catheter gauge, GO inches (150 cm.) long is used for on 
adult. H emetics arc required a subcutaneous injection of apomorp im. 
hydroclilor. gr. (G mg.) Avill produce vomiting in 5 minutes. Other 
emetics which may be used include mustard or salt * oz. ( o •) i 
tumbler (240 ml.) of warm water. 

Mercury Poisoning 

EUology. Mercurial poisoning may occur : 1. As an occupational 
disease, in miners ot mercury, thermometer, barometer or loo ing-g 
makers, and felt hnt makers who use mercury nitrate. — 11 mercury 
(usually the percbloride) is taken for suicidal or homicidal 
8. In accidental contamination of foods or by accidcaita y n g 
pcrchloridc ot mercury. 4. In the tbcmpeutic use ot mercury, due to 
gradual overdosage or personal idiosyncrasy. , 

Pathology. In acute poisoning there is found 
inflammation of the mucous membrane of the storaadi and in * 

The stomach mucous membrane may be 
membrane may form in the large intestine. The ki nejs 
clianges of acute tubular necrosis. 

CUnIcal Findings. Acuit Poisoning, Thisumally results Jrem la i 
pcrchloridc of mercury solution by mou*. - minutci 

suicidally, or by using it os a vaginal douche. a 

of ingestion th^ are severe epigastric pains end vomiting. The 
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Electric Shock and Bums 

Definition. The harmful effects produced by electrie current 

ssrivrirZor^rrati^inX 

•whereby some of the current is entering the switch. Th . 

usually^in the hath, which acts as a condenser, and on switching o 
toto Ms tody is subjected to a high current. The '•7'* J 
usually fatal with voltages under 800 .Ipemating 

100 rrith an alternating current. Very high ^‘>’‘“8'=%"“™™™! 
current, on the other hand, may do lilUc or no >'“™- ^'8’'3,™y 
cause electric shock, and hums may occur from X-rays or diatteimy 
used iu medical treatment. In the lightning flash there is a 
protons and electrons through the air, the current is direct, and 
voltage very high, 1,000 milUon volts or more. 

Pathology. The body is often charred locally, ^e blood 1 
and small hiemorrhages may be found in the brain. The h“tt y 
arrested by ventricular fibrillation i this causes death in 00 /„ ol case 
In death from lightning an effusion is found under the '“'P' ^ , 
any superficial abrasion. Bums of varying degree are '1 

^CUrdcal Findings. The patient is often killed oulnght. Theugntni g 
flash may bum the skin, the blast resulting from the decompression ana 
compression force of the air displaced around the flash may cause 
clothes to be stripped from the body, or the lungs to be ruptured, 
other cases the victim is rendered unconscious, but slowly recov » 
experiencing great pain as the circulation is restored. In slighter 
of electric shock the patient who has gripped a live wire is unable to re 
Ills hold, is terrified and feels severe pain. Electrical bums of all km 
fire very slow in healing. Proteinuria may be noted subsequently, u 
to the presence in the blood of abnormal protein substances. 

Treatment. The current should be s^¥itched off and the pa len 
removed. If the current cannot be cut oJT, the hands of the rescue 
should he protected by rubber gloves or some dry, thick ma * 
lie should also stand on a dry substance, such as bricks or c o ■ 
Artificial respiration should be applied for several hours if the pa len 
unconscious. In addition nikethamide (Coramine) 10 ml., shou 
injected intravenously. 
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occupational disease. The following are the chief causes : 1. Oecupa- 
iions : Workers in red and white lead, painters, potters, brass founders, 
miners, rubber mixers, accumuiator manufacturers and printers, 
and those engaged in the manufacture of tetra.ethyl lead and in blending 

it with petrol. 2. Food: Soft water may be contaminated by lead 

pipes, beer may be simUarly affected, eider may be tainted by lead glam 
in jars, and wine by subacetate of lead added as a sweetening agent. 
Tinned foods mav eause poisoning, especially oily fish in soldered tin^ 
and illness has resulted from eating cakes coloured yellow with lead 
chromate. 8. Cosmrtics .• Hair dyes, toilet powders or face creaiM may 
contain lead. 4. Drag: ; Ointments containing lead may cause poisoning 
■ when applied to broken surfaces, or lead lotions used as an eye or vagirm 
douche. Lead pills made from diachylon plaster, were formerly used 
to obtain abortion, but the sale has been checked by the Poisons Act. 
Lead tetra.ethyl can be absorbed through the skin, and the vapour 
given off is absorbed freely through the lungs, and, owing to its fat- 
soluble properties, it poisons especially the central nervous sys cm. 
5. Toys: If the paint contains lead. An infant rriay bite the lead- 
containing paint on his cot (see p. 700), Predisposing caus^ 
and children are more susceptible than men, and negroes than w i e 
men. Debility from any acute iUness and chronic alcoholism are also 


predisposing factors. , . . , 

Pathology. Lead absorbed from the alimentary canal is carried 
to the liver and may then pass into the systemic circulation or be 
excreted in the bile. It is conveyed by the blood stream to all the UssuM 
of the body, but is stored espcciaUy in the bones. It circidatM in the 
blood plasma as a colloidal phosphate and accumulates m toe solid 
parts of the bones, probably as an insoluble triple phosphate, 1 D,i jh* 
It may be liberated from the bones and flood the blood. It is «OTt^ 
chiefiy in the ficces, to a slight degree in the uniie, and 1^ stiU by toe 
skin. Inhaled lead dust is carried direct to the systemic circulation. A 
slight increase of the acidity or alkalinity of the blood appeaw resu 
in liberation of lead from the bones, as docs also any agent w c 

solution of calcium salts from the bones. Post-mortem, as ^ n 

is found in acute lead poisoning ; in chronic cases newous Iraions wto 
as degeneraUon of anterior horn ceUs, peripheral neuritis, and ni^™'ar 
atrophy may be found. The amount of lead present m the skeleton 
varire between 0-2 and 0-8 G. Such lesions « artenoselerosi. and 
chronic nephritis are not indubitably due to 

Clinical Findings. AcuU Lead Poisoning. ^ 

dhease caused by a large dose of lead taken wito suici ® - 

accidentally. If a large dose of lead is swallowed the patient cuffOT fro 
burning in the mouth, thirst, dysphagia, intestinal f- 

cramps in Uie legs and convulsions. The bowels arc cons ^ 
sj-mploms or '^ixie episodes” may also o^ during the course of 

clironic lead poisoning, and these arc described later. f 

Subacute and Chronic Lead Poisoning. V' ^ 

ethyl lead poisoning, 2 of which were fatal. " 

lOii, during tankiieaning operations. The tank, had been used for 



THE POISONS 
Se"L^“ toxicaUon. 

tcrS°by ^TZi: SufiS^r^sStitU, P->gi-‘^..of 

b^hS^idiarrha=.: The hand-miting show, tremor. Ij-"" 

poisoning there may he also headache, lassitude, ^ 

Lth, proteinuria, a rise of blood pressure 

intentional variety. Mercurial dermatitis, with , ^jg 

quamation, may appear. Mereurlal erythism Jf “„ia 

characterised by excitability, shyness with strangers, insomn 
depression and giddiness. /.«m 

DlflcrcnUal Diagnosis. The diagnosis U usually apparent from tne 
history and typical clinical andings. Mercury may be present in tne 

*^”'^oiuise and Complications. The course depends upon the “mount 
of mercury Ingested. Complications include renal tubular ne . 
ancemia and colitis. , ^ mn<*h 

Prognosis. This is very grave in acute cases, but has 
improved by modem treatment. Death may occur in a few hoiw o 
days. In chronic cases recovery usually resulU, and 
rapidity of the recognition of intoxication and withdrawal of the po 
Tremors may persist for several years. , , 

Treatment Acute Poisoning. The stomach should be Y.® “ 
with 1 gallon (4-8 litres) of a warm saturated solution of sodium o 
bonatc, and 8 fl. oz, (240 ml.) of a saturated solution of magnesium su p 
ate left in the stomach. A soap and water enema should then * 

Alternatively the stomach may be washed out with 250 ml. of 5 /o s • 
formaldehyde sulplioxylatc. Dimercaprol (B.A.L.) is then iniec ® 
the doses given on p. 556. For relief of the abdominal pain and dmrrncc 
tne. opii 80 m. (2 ml.) should be given 2 or 8 times daily. 

Chronic Poisoning. Prophylactic. Workers in a dangerous oewp 
tion should be subjected to periodical medical examinations, 
mercury is being administered a watch should be kept constan y 
early signs of mercuralism. v r be 

Curoiire. The mercury administration roust cease, or the wor ® 
removed from exposure to the poison. Elimination is aided by a "’‘...j, 
tering mag. sulph. CO to 120 gr. (4 to 8 G.) daily. For mercurial denn 
a lotion of 1% sodium hyposulphite sliould be applied, 4 gr. (0* •) 

1 fl. oz. (80 ml.). 


Lead Poisoning 
(PlumHxm. Serfumirm) 

Etiology. Lead may enter the body through the 
it may be inhaled as dust, or absorbed through abrasions in 
or mucous membranes. I^ad poisoning is chiefly of Importan 
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red ceUs per million red cells must be so stippled to be diagnostic. These 
stippled cells are reticulocytes. The white ceUs are umally nonnal. 
The fieces : These usually contain lend, as does the unne, if lead has 
reached the blood stream. The cerebrospinal fluid : In the convulsive 
stage it is under pressure and contains an excess of lymphocytes. 

Differential Diagnosis. It should be remembered that the symptoms 
of plumbism may develop after an individual hM ce^ed to 
to lead. Various faetois may cause lead to be hberated from the bon 
into the blood. The diagnostic features are the blue line, the punctate 
basophilia and the presence of lead in the urine. As traces of lead may 
be found in the urine in health, due to lead eaten mth food, at le^t 
0-1 to 0-3 mg. lead per litre of urine must be present to be diagnostic. 

The upper limit of lead normally in blood is 40 pG./lOO ml. 

Course and Complications. The course is charactensed b> the 
** toxic episodes *’ described above. Complications include sue con 
ditions as arteriosclerosis, chronic nephritis and gout. 

Prognosis. Recovery is apt to be slow. 
responds to appropriate treatment, paralyses tend o persis 
exposure to lead is stopped at the earliest symptom 
fust in the muscles last affeeted. Death is especially liable to occur in 

rnaniacal cases. . . , , ^ 

Treatment. Prophylactic. Measures should be 
workmen inhaling lead dust j these mclude the use Tyrri,pj.s in 
and the employment of adequate fans and 

lend should wash their bauds before catmg and change r>,otild 

leaving work. Periodienl medical examinations, at least “ 
be held to detect early signs of plumbism, and ““y ® P . should 
suspended from work and kept under obse^ation. 
be Lamincd for its lead content. If the lend rises to between O'lS and 
0-25 mg. per litre it is probable tliat poisoning P'““- " 

high calcium diet, such os one containing one to two pints ( 

1,200 ml.) of milk daily, should be taken. -mi ctomnch 

CuralL. In acute poisoning, accidenta or V r i in J ptat 

should be emptied by an emetic such as mustarf, 1 «nllons 

(800 ml.) of warm water, or P«f<^Wy w^hed out with gallons 
(9 G litres) of warm water containing 2 oz. (CO G.) 040 nr. 

saline aperient is then given, such as Mag. sulph., so . p . - 

(10 G.), acid, sulph. dil. 00 ml. (2 ml.), aquam ad 
10 n. oz. (000 ml.) to be taken every 4 hours ‘ 

thoroughly evacuated. For nhdominnl colic hot fiann , , 

locally and an intravenous injeetion given slowly ofl® 
calcium gluconate. In the acute exacerbations of 'brnmo ^ 
efforts am directed to retain lead in the P wi h 

ealeium, such as milk 4 pints (2-4 litres) m 24 hours together 
e.'vlcjum lactate 80 gr. (2 G.) t.d.s. by mouth. . , . ,i _ ,,rjnc hv 
Iscnd can be removed from the bo<Iy /rAlcium Di^xlium 

the intravenous injection of sodium calcium ca t Tlicdnig 

Versenate) 0-5 to 0-75 G. per kg. body weight cycrj* 12 ^ « 

is intro<l«cctl into 800 ml. 5% dextrose solution for caeh .ntrnsenoi 
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stortoB aviation petrol the bottom 

There was no basophilic stipphng of the red cell • becomes 

torker complains of lassitude and dyspno^ ■>” Sn^ta “he 

constipated, loses his power ot J^ur'ta the legs. 

anns and shoulders and loses we.ght. Cr^ps may oec^_ m 

Periodically acute symptoms, known as toxic 

Thus the subject of chronic plumbism may have severe inte 

This usually foliows a period of marked eomtipatmn i ^ pmn » 

generally hypogastric, and may last for several dn^. / jj 

acute in the legs, bladder or uterus, with menorrhagia or 

patient is pregnant. Acute nervous symptoms such as ^ 

Lns, coma or delirium may develop, due to a ®“”S?-'''“P“°S 

Other nervous lesions may ensue more insidiously, such ns op 

and optic atrophy with resulting blindness, or the ™*er may expmm« 

difficuity in using the muscles especially concerned with P'^° 

of his duties. Temporary blindness may result from retinal 

spasm. Ursemic symptoms may be due to renal anoxia secon ary 

vascular spasm, , . , 

On Examination : The patient is pale and the skin has ft ^ey 
tinge. The teeth are often carious and pyorrhoa is present. " 
line may be seen on tbe gums adjacent to carious teeth or on the m 
membrane of the cheek or lips opposite the bad teeth. It .. 

by Burton in 1840. This line consists of a series of blue-black » 
best seen with a band lens, situated just below the margin of^e 
and in the subepithelial tissue. It is due to lead sulphide, the 
formed by putrefaction in the mouth. Tremors of tbe tongue and an 
may be noted. Peripheral nerve lesions are generally bilateral. ^7 
include : Antebrachial paralysis, with wrist drop, due to p^lysis o 
posterior interosseous branch of the radial nerve; the supinator muse 
is therefore spared, Aran-Duchenne paralysis, with wasting of 
muscles of the hand and thenar and hypothenar eminences, a c 
hand ” resulting. Brachial paralysis, the biceps, supinator, mac a 
and deltoid muscles are affected. Peroneal paralysis, with foot drop a^^ 
paralysis of the peroneal muscles, extensor digitorum longus a 
extensor hallucis proprius. Recurrent laryngeal nerve 
adductor cord paralysis, may occur. In some instances there is a i 
muscular paralysis and in others a cerebellar ataxia appears, bens 
changes are generally absent. Tbe reaction of degeneration is o i 


in the affected nerves. , . jg 

Examinaiion of a Palient during an Attack of Colic : The pa 
obviously very severe, the patient b pale, sweating and holds s 
to his abdomen, as pressure affords some relief ; the abdomma ^ 
not really rigid and is hollow rather than distended. The tempe 
is subnormal and the pulse slow. The blood ; '^ere is an 
The red cells show “ stippling ** (punctate basophilia) and at e 



ARSENIC POISONING 791 


is soon followed by a burning sensation in the epigastrium. He Ms 
sick and vomits. Intestinal colic and severe diarrhcea usuaUy follow 
and there may be cramps in the legs. Small amounts of blood may be 

present in the vomit or the stools. . « j 

On Examinaiton / In a severe case the patient is cold and collapsed, 

the pulse rapid and of small volume. .... t h. 

Chronic Poisoning, The symptoms here are insidio^. In the 
early stages there is irritation of the nasal and conjunctival mucous 
membranes and later of the pharynx and larynx. U arsemc is being 
given as medicine these symptoms should be a sufRcient warning of an 
overdosage. Further administration of arsenic leads to abdommal 
discomfort, loss of appetite, nausea, vomiting, tetany, internal colic and 
diarrhoea. The tongue has a silvery white fur. There is a generalised 
pigmentation of the skin, especially in the flexures where ulceration 
may occur. Keratosis may develop on the soles and palms, ^cnical 

neuritis causes pains in the legs and arms, cramps and paresis of t e e^. 

Herpes simplex may develop. Sudden blindness due to optic atrop ly 
may occur with sodium aminoarsenate (Atoxyl), or tiyTamamidc. 
Arsenic may be found in the urine, ficces and vomit and also m the nails 

or hair. . v ».* 

Differential Diagnosis. In general practice it is a delicate “natter 
to reveal one’s suspicions of arsenic poisoning, but it is the duty of the 
doctor to have the urine, faces, nails or hair examined in any ou 
case. Acute arsenical poisoning may be mistaken for cholera or o i 
forms of acute gastro-enteritis. Chronic arsenical poisoning may be 
mistaken for gastro-enteritis, colitis, carcinoma of the stomach or 
Addison’s disease. , , » 

Course and CompUcatlons. These depend on whether or not arsenic 
is eontinnonsly ndministered. In progressive cases death usually 
occurs from heart failure with ascites and endema. ^ ^ 

Prognosis. If fatal, death from acute arsenical poisonmg usually 
occurs in a few hours or days. The prognosis in chronic cases depends 
upon the recognition of the disease and the cessation o 


administration of arsenic. . ,, , j u.. 

Treatment. AcuU Pcirming. The stomach should be emptied by 

giving an eracUc, such as mustard } oz. (15 G*) ^ 4 ^ . injlrrf 

warm water until vomiting occurs, or preferably by ^ nc g . 
Freshly prepared ferric hydroxide should be used in gas ric as ^ , 
this forms an insoluble arsenite. It is mode by adding s . ica . 
liq. ferri pcrchlor. 2 fl. oz. (CO ml.) until cfrcrs-cscencc ceases. T1 
precipitate of ferric hydroxide is filtered off and added “ ^ 

(9*0 litres) of warm water. An ai»cricnt should ^ given a 
consisting of mag. sulph. 240 gr. (10 G.) in half a turn c 
(120 ml.). General treatment consists in kcepmg Uic 
administering stimulants such as nikethamide (Coraminc) ” . 

mnscularly, and if the abdominal pain is verj' severe a . 

injection of morphin. sulph. i to J gr. (10 to 15 mg.) i^cni* 

Diraercaprol (B Ax.) should be given both for acute and chronic nrseni 
cal poisoning, in doses recommended on p. 550. 
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iniection Four or five courses, each lasting 3 or 4 days are giv»- J''' 
resulting anemia should be treated with iron or by blood transfusio . 


Lead Poisoning in Children 

This is most often due to paint containing lead applied either to the 
child” cot or to toys, which the infant sucks. The child may swallon 
flakes of paint detached from the walls, or he may 
containing lead. In children lead is liable to remain m the bones, giving 
rise to recurrent episodes of poisoning. , , ^ n,,. nr he 

The child's brain may be affected leading to encephalopathy, or he 
may be mentally retarded. Other indications of lead , 

convulsions, renal glycosuria, aminoaciduria and abdominal 

^ Examination shows microcytic anjemia, punctate 
coproporphyrinuria, and an increase in the pressure of the cere rospi 
fluid and of its protein content. The urine may have a lead conten 
over 0-1 mg./litre, and the lead in the blood may be over 40 pO./loo mi. 
X-rays of the long bones may reveal lines of increased density near in 
crowing ends. , 

Treatment. Sodium calcium edetste (Calcium Disodiuni Veree ) 
causes increased elimination of lead in the urine. It may be given y 
mouth to children. The tablets contain 0-5 G. and the dose is 7o 
mg./kg. body weight given in divided doses six hourly for 7 days. 


Arsenic Poisoning 

Etiology. Arsenical poisoning may be due to 5 1. Occupations 
such as e^rtractlng white arsenic from arsenical pyrites or preparing 
sbeep-dip. Arsine may be inhaled in chemical works or in submarmes, 
where it is liberated from battery plates. 2. Administration of arsenic 
with homicidal or suicidal intent. Weed-killers, fly-papers or ra 
pastes may be used. 8. Food-stuffs accidentally contaminated, 
glucose in the preparation of beer, the sugar covering sweets, and t e 
skin of apples which have been sprayed with an arsenic solution as a 
parasiticide. 4. Therapeutic administration of arsenic, either due to an 
overdose being given or to idiosyncrasy of the patient. It may 
with such preparations as Fowler’s solution (liq. nrsenicalis. "•***’ 
sodium cacodylate, sodium aminoarsenate (Atoxyl), tr3q)arsaniide or 
neoarsphenamine. 

Pathology. In acute cases there is inflammation of the mucous 
membrane of the stomach and upper part of the small intestine, an 
cloudy swelling may be found in the liver, heart and kidneys, 
cases of chronic poisoning fatty degeneration is present in most o 
organs of the body. Arsenic can be detected in the body for many 
months after death. 

Clinical Findings. Acute Poisoning. Directly after ^ 

poisonous dose the patient experiences dryness in the throat, and 
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On Examination l The breath smells of alcohol, the face is usually 
flushed but may be pale, the skin is moist, the pupils dilated and the 
pulse rapid and bounding. There may be lateral nystagmus. The 
speech may be slurred or ovoprecise, and there may be dif^ulty m 
pronouncing certain words or in counting backwards. Co^)rdmat:on 
may be impaired as shown by the finger-nose test and inability to walk 
steadily along a line. In alcoholic coma the pupils are constncted, the 
respiration is slow, the pulse feeble, the body temperature subnormal, 
the limbs flaccid, the deep reflexes diminished and the plantar response 

is flexor. The urine: The amount ofalcohol present in the urme has been 

suggested as a medico-legal test for drunkenness. It is said that no man 
whose urine contains 80 mg. alcohol per 100 ml. is fit to dine a car. 
The alcohol in the urine bears a direct relationship to the alcohol con- 
tent of the blood. The value of the estimation of the amount of 
alcohol in the breath as a test for drunkenness is doubtful. 

Differential Diagnosis. Drunkenness must be distinguished from : 
Excitement due to other causes. Coma due to other causes, such as 
hypoglycicmia after a dose of insulin. The presence of disease or 
injury in a person who has taken a small amount of alcohol. n 4 . 

Course and CompUcatlons. In the majority of cases the Patient 
recovers after a night’s rest, hut alcoholic coma and pulmonary cedema 
are always causes of great anxiety. Nephritis or pneumoma may 
ensue when the patient Is exposed to cold, of which be is imaware. 

Prognosis. This is usually good, but death may occur in coma from 


respiratory or cardiac failure. . . , 

Treatment. In the majority of cases no teeatment a 
beyond an aperient, a night’s rest in bed and aspirin 10 to ( • o 

1 G.) to relieve the subsequent headache. In severe a^cs the pa len 
should be given an emetic J oz. (15 G.) mustard in I pint (300 m .) o 
warm water, or preferably gastric lavage should be performs wi x 

2 gallons (9*0 litres) of warm water containing sodium bicarbona e oz. 
(80 G.) to a pint (000 ml.), and a pint (COO ml.) of hot cofl^cc ^ 
stomach. Collapse may be further treated by an clcctnc cradle, hot 
bottles and stimulants such as nikethamide (Coraminc) - m^ . 
muscularly, amphetamine sulph. 10 mg. in 1 ml. of isotonic sa me 
intravenously, and the intramuscular injection of ephednne sulpn. iej. 
(80 mg.). If the patient is comatose inhalation of ^0% ant* /o 
oxj'gcn helps to wash out tlie alcohol and to oxidise it. This rea men 
usually restores the patient to consciousness in half an hour. 


Chronic Alcoholic Poisoning 

Pathology. Post-mortem there mny be fotty innitration and 
degeneration of the heart, atheroma of the aorta, fatty mfiltra lo ^ 
cirrhosis of the liver, dilatation of the ccsophag^ s-ems, 
the gastric mucous membrane, chronic nephritis of ^n^>lng yp^ 
congestion of the meninges, excess of fluid in tlie pia-araynoi P 
("wet brain”), degeneration of cortleal motor cells and peripheral 
neuritis. 
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In chronic poUoning, after disc»ntinuation of the arsenic, the treat- 
ment is symptomatic for the debility and neuritis. , 


Cyanide Poisoning 

Etiolodv Potassium cyanide may be taken with sincidal intent, or 
hyd^ryani; acid fumes may he inhaled in fumigation, or cyanide 
contamination occur in manufacturing proa“ses. 

Clinical Findings. ''Thai' taken by mouth death may oMim in a 

minutes or not for an hour or so, accordmg to the amount ^ 

S^e eases the patient recovers, but is left with permanent damage to 

the central nervous system. , , . . • An intra- 

Treatment. Capsules of amyl nitrite sho^d be inhaled. ^ mM 
venous injection of 10 ml. of 8% solution of sodium “g 

given, taking A minutes over the injection. This is immediate y 
by the intravenous injection of 50 ml. of 50% sodium 
tion, taking 20 minutes over the injection. The stomach , 

washed out with a 25% solution of sodium thiosulphate, and 1 • 

nikethamide (Coramine) injected intramuscularly. The injections sh 
be repeated in 1 to 2 hours should the patient be alive. 


Alcoholic Poisoning 

Etiology. Alcohol in any fonn may cause symptoms of PO‘so“”S- 
It is usually due to ethyl alcohol, less frequently to methyl ' 

Predisposing causes : 1. Occupation : Public-house keepew, . 
and commercial travellers. 2. Heredity : A neuropathic 
3. Worry and pain : The habit may persist after alcohol has 
ordered by a doctor during illness. 


Acute Alcoholic Poisoning 

{Physiolo^al Inebriation) 

Pathology. Alcohol is rapidly absorbed from the stomach and 
intestines and passes to the blood and cerebrospinal fluid. os 
mortem there may be hyTerrania of the gastric mucous mem ra 
and of the briun. , 

Clinical Findings. The patient suffering from acute alco o 
poisoning is drunk, but the definition of drunkenness, from the me c 
legal aspect, has not been satisfactorily established. ^ A P®^°“ , 
usually considered to be drunk when, as a result of taking ° * 
is not able to perform with his normal skill or facility the o 
actions of his life. The higher centres are first inhibited and ^ . . 

lower. In the early stages there is diminution of cerebral ^!V* 
The individual loses any sense of shyness and may become te 'a i 
or emotional. The onset of muscle fatigue is delayed. The ® 
of co-ordination are disturbed, and later there is unsteadiness o S® ' 
inability to walk, and finally coma. In some instances there is 
excited stage, but marked depression from the onset. 
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not be a help. If a “ cure ” is effected, the patient is liable to relapse if 
he takes only one drink. 


Delirium Tremens 

Delirium tremens usually occurs in subjects of cluronic alcoholism, 
cither sifter an overdose or more commonly T^hen their usual allowance 
is suddenly cut off, as may arise from the patient being put in prison 
or in a curative institution where the alcohol is suddenly withheld. 
Shock, such as an accident and a toxic disease, especially lobar pneu- 
monia, when associated with withdrawal of alcohol, ore importont 
causes. The delirium begins with nocturnal visual hallucinations. 
Objects, which usually appear blue, such as snakes, rats or 
animals, ore imagined crawling on the bed or about the room. The 
patient is alarmed and often difficult to restrain. Auditory hallucina- 
tions of threatening voices are also heard. 

Dlfferenlial Diagnosis. The onset of delirium tremens may closely 
resemble that of uraimia owing to the presence of con%'ulsions, oliguria, 
proteinuria and urinary casts. The blood nitrogen figures are, however, 
usually normal, but may be raised. The temperature may be norma 
or raised. The condition usually passes olf in 2 to 8 days, the patiwt 
sleeping soundly j he may, however, pass into a state of muttering 
delirium which is followed by death. 

Treatment. Tlie patient should be kept in bed in a darkened room, 
and restrained if violent. Sedation is effected by giving chlorpromazine 
(Largnctil) 25 mg. intramuscularly every 8 hours, or p^ldehyde 
180 m. (12 ml.) by mouth or i to 1 fl. oz. (15 to 80 ml.) by rcct^. 
Alcohol should be stopped at once. Good results may follow t e in ra- 
venous injection of 100 ml. of 50% dextrose solution, acrompanic ^ y 
the intramuscular injection of 20 urats of soluble insulin. Ancunne 
hydrochloride, 100 mg. should be injected intramuscularly daily. 
Corticosteroids do not appear to be of special value. If there is cvj cnce 
of congestive heart failure digitalis should be given. The patien s lou 
be encouraged to take as much fluid as possible, especially m *. 


Methyl Alcohol PoUonIng 

This is more likely to occur in countries where there U prohihirion. 
The chief symptoms arc giddiness, dyspncca, naus^ ^ 

Optic atrophy is prone to ensue. It Is a powerful poison on la 
cause death. , 

Treatment. The patient should be given 1 11. or. {80 rf.) ot 
and an intravenous injection of a pint (COO ml.) of a ® /o . 

bonate solution to combat acidosis, Tlie effect and ^ 

checked by the determination of the alkali reserve of the bloo . 

Benzene Poisoning 

Etiology. Bcntcnc poisoning is an industrial 
occur In distiller* of coal tar, manufacturers of bensenc m 



THE POISONS 

CUnlcal Flndtag.. 

indication rimly -atient may complain that the appetite 

C”:a7d'’ttm^ra^;n,oeni;gnaue^^^^^^^^ 

rather oose. Haimatemesis may oeeni or bleeding from the met 

“Tn’^L^rTl^Xt la often "^^iW 

venulee are seen on the face, the conjunctiVK are watery and injeetea 
17 tongue is furred and tremulous, the throat eongested, and the 
breath ‘^eavy." The liver may be enlarged end P7"'"‘'neous 

The calves may be tender on deep pt“=7''' ®7.m-i of neuritis 

anesthesia may be found over the legs. In the early absent 

?he knee-ierks^re increased ; later they are dimimshrf « ^seA 
The leg muscies are weak and may he wasted. In some CMM, . j 
to the neuritis, there are cerebral symptoms which constide 
Korsakow-s psychosis. The main features are ” hirh h7e 

time and plaV, the patient is unable to remember even s wh^ have 
recently happened, such as what he had at his last ° ^ 

he has been out tor a walk that morning when he has hera “ I 
several weeks. Variable ociUo-motor paralyses and a myotonic p v 

” ^ere are other cases, especially in secret drinkers, ^here no local- 
ising effects ot the alcohoi are present, but the patient is unfltte 
varying degree for his work. He is irritable, lacks conrentration and m 
mentality somewhat resembles that of a child. He tries to give p 
alcohol but has not sufficient will power. . 

Course and CompHcaUons. The course is usually pro^essive, 
patient becoming more and more a slave to alcohol. Delirium 
is liable to occur. Pulmonary tuberculosis may follow ns a compuca i 

Prognosis. The outlook is always grave. . . 

Treatment. The patient should be admitted to 
devoted to the cure of alcoholism end drug addiction. ® »» 

prevent the onset of deliriuni tremens the alcohol should be at 

gradually, and not cut off at once. It is given in q 2 , 

fixed intervals, such as every 2 to 6 hours. A reduction ® 

(60 ml.) may be made every 24 hours, so that at the end of 1 nj®* 
alcohol is taken. During this stage the patient is best in e 
promazine hydrochloride (Sparine) 25 mg. tab., is given * 
sufficient to produce sedation. Disulfiram (Antabuse) may e ^ncitive 
doses of 8 gr. (0-5 G.) a day and, by rendering the patient ^vvde it 
to small doses of alcohol owing to the formation of ® ® ^ I 
discourages him from taking it. It must not be given u e p 
suffering from epilepsy, diabetes mellitus, cardiovascular o 
disease. Citrated calcium carbimide (Abstem), one 50 mg. a • . 

twice daily has a less serious reaction. Barbiturates should not be ^ 

As soon as possible the patient should take a good mixed le . 

B and C should also be given. Psychotherapy and hypnosis maj 
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minute hfemorrhages may be found in the brain, lungs and other 
organs. There is usually oedema of the lungs. Bilateral degeneration of 
the globus pallidus (Kolisko’s lesion) and cerebral oedema may be found. 

Clinical Findings. Acute Poisoning. The patient is usually dis- 
covered unconscious, with stertorous breathing, frothy exudation ^on 
the lips, injection of the conjunctivee, dilated and fixed pupils, a pink 
colour in the face and lips, a rapid pulse and low blood pressure. 

Chronic Poisoning. The symptoms develop insidiously, the patient 
probably not knowing that he is breathing a poisonous gas, although 
the carbon monoxide has a faint odour of garlic. He sulfers from 
lassitude, headache, giddiness, palpitations and nausea ; there is a 
failure of mental powers, the patient cannot read clearly, and then finds 
he is unable to move his limbs. Sensibility to pain is also abolished. 
There is usually no dyspnoea. 10 ml. of blood should be removed 
from a vein, and placed in a small tube, corked, and sent to a laboratory 
for examination for the spectrum of carboxy-hcmoglobin. 

Differential Diagnosis. The circumstances in which the patient 
has worked or is found usually give a good clue to the diagnosis, which 
is established by detection of carbon monoxide in the blood. 

Course and Complications. Death may rapidly ensue, but the course 
depends upon the degree of saturation of the blood with carlwn 
monoxide. Bronchopneumonia and myocardial degeneration with 
premature systoles, or muscle necrosis with acute renal failure may occur 
as complications. Sequelas include confusional psychoses and a Parkin- 
sonian syndrome. 

Prognosis. This is very grave in acute cases unless the patient 
receives adequate treatment before the carbon monoxide in the blood 


rises over 50%. , j 

Treatment. Prophylactic. Care should be taken that geysers and 
stoves have adequate flues, and that motor cars are properly venti- 
lated. In suspected atmospheres a canary in a cage forms ® 
signal, as it is very sensitive to carbon monoxide, and will fall o i 
perch if exposed to small concentrations of the gas. . . 

Curative. Acute Poisoning. The patient should be taken into the 
open air and artificial respiration given. As soon as nvnuable, oxjgcn, 
or, better, oxygen containing 7% of carbon dioxide should be ad- 
ministered through a mask, Tlic administration of CO, and oxj-gen 
combined Avill rid the blood of CO four times as quickly os will the inhala- 
tion of oxvgcn alone. Iljiicrharic therapy, high pressure oxjgcnation, 
the patient being exposed in a special chamber to pure o.'pgcn ® ® 
pressure of 2 to 2*5 atmospheres, causes tlic oxj'gcn to go in o so u i n 
in tlic blood and usually produces a rapid result. In the 
the patient must be kept warm and sUmulanls applictl. such ns - lo 
10 ml. of nikethamide (Coraminc) injected slowly 
apparent recovery the patient should be kept verj* still for sc\ ^ * 
as movement may cause heart failure. If there arc signs o m) 

damage, the patient must be kept in bed for several rnon . 

Chronic Poisoning. Recoverj- unmlly occur, raiudly if lire pnticnt 
is placed in a pure atmosphere. 
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„>otor crs, in rubbnr manufacturer, and in rrortem applying paint by 
‘’''S"?Lepc.tm„rtemapp— 

ing resemble those of asphy^^rn JT results from inhalation 

Clinleal Findings^ ‘Sm individual 

of air eontaining a high Purina few hours, 

becomes diary and rapid y “"S b“”mes meak and 

Sutaeute and Chronic Pouontng. The subject uecomra , 
gutters from headache j a severe and progrepive anaimia P 

""clops, in which there is a 
and white edls. Severe h^morrhag^ may oeem 
the nose, mouth, and intestinal and gemto-urmary tracts. 

Difterenaal Diagnosis. The nature of the patient s occupa 
typical amemia and leucopenia establish the diagnosis. 

Course and CompUcaUons. The course is progressive, unless 

“"ftoX l;"pon the eoneentration of hentene in the 

TrcahncnL Prophylaclic. In dangerous "be 

ventilation should be enforced. Clothes, gloves and must M 

taken off on leaving -work and cleaned at _,,tj t,. 

Sd be taken daily. Alcohol should be avoided. Workeis should be 
subjected to monthly blood coimts. orlminis* 

Curative, In acute poisoning artificial respiration 
tration of oxj'gen are required. A blood transfusion should be performeu 
in all cases showing marked blood changes or hsmorrhages. 

Carbon Monoxide Poisoning 

Etiology. Carbon monoxide is present to the extent 
15% in coal gas. It is also found in fumes from anthracite or 
fires, in the exhaust gas of petrol engines, and in the ^ ^ ® . 

damp ”) formed in explosions in coal mines. Carbon monoxide pois 
may thus occur as ; 1. An industrial accident, in a coal mine exp ° ’ 

or as an industrial risk in the manufacture of ammonia, the 
production of methane, charcoal burning or pcvser* 

2. A home accident, from using an improperly ventilated ba g y » 
gas-fire, anthracite, charcoal or oil stove in an unventila e 
from incomplete combustion of calor gas (butane), or ® ^ 

of a car, whose engine is kept running in a closed garage. 8. m 
suicide, from a gas-oven, a gas-fire, or a car. ' -j-i-v with 

Pathology. Carbon monoxide combines vri\h , ._g 

hicmoglobin in the blood, forming carboxy-hiemoglobin an ^nlajse 
oxj’gen. Anoxemia thus ensues. Poisonous symptoms sue ° . pq 

and headache may be expected if the blood is 80% satura 
Unconsciousness ensues with 60 to 55% saturation, and in ^ 

the blood is usually about 80*/. saturated. Some 
nervous lesions, even although all CO has been removed fr° |^ , 

Post-mortun : Tht face and lips are pink, the blood is cherry 
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are continued until the patient is brought to a “ safe state ” as shown 
by a return of muscle tone and reflexes, including the pharyngeal and 
larjmgeal. For a deeply comatose patient the treatment takes about 
2 hours. A total dose of about 200 ml. of the bemegride and 20 ml. of the 
amiphenazole solutions is required in most cases. 

In some cases hremodialysis is life-saving. 

Aspirin Poisoning 

Etiology. Poisoning is usually the 'result of an overdose taken with 
suicidal intentions. 

Clinical Findings. There is a latent period before the signs of 
poisoning appear, which varies with the amount taken. In one case 
750 gr. (50 G.) were taken, the latent period being 14 hours, and in 
another, in which 1,250 gr. (76 G.) were swallowed, toxic signs appeared 
after 9 hours. 

On Examination : The patient is usually sweating freely and there 
may be exophthalmos. The pulse and respiration rates arc raised and 
the temperature is subnormal. The patient may vomit small quantities 
of blood-stained fluid. The pupils are small and may be fixed, and the 
deep reflexes are normal or depressed. There may be mental confusion 
and the patient may be alternatively violent or dro\7sy, and TOmplaln 
of irritation of the scalp. In more severe cases the patient sinks into 
coma and there is extreme air hunger. The urine gives a strongly 
positive purple ferric chloride reaction and contains salicylates. There 
may be a trace of protein. The alkali reserve of the blood is reduced, 
and the blood urea raised. 

Prognosis. The prognosis depends upon the amount taken, the 
patient's susceptibility, and the treatment given. Death has occurred 
from as little as 5 gr. (0*8 G.), whereas recovery has followed the taking 
of 1,500 gr. (100 G.). The average lethal dose has been estimated at be- 
tween 450 gr. (80 G.) and COO gr. (40 G.). 

Treatment. If the patient is so restless that intravenous treatment 
is difflcult, raorphin. sulph. i to i gr. (7-5 to 15 mg.) should be in- 
jected subcutaneously. The stomach should be wosIj^ out with warm 
water, containing 5% sod. bicarbonate. If the patient can swallow, 
sod. bicarb. 30 gr. (2 G.) should be given by mouth every 2 liours. An 
intravenous injection should be given of 1/5 N. saline cojitaining o /© 
dextrose and 20 G. sod, bicarb, in 1,500 ml. Vitamin K (S}*nkaWt), 
10 mg., should be injected intramuscularly. The serum potassjum 
should be determined, and, if there is hypokalremla, potassium ad- 
ministered intravenously or by mouth. In adults a scrum salicylate 
level over 100 nig./lOO ml. is considered to be an indication for immedwlc 
lircmodiolysis. In cliildrcn on exchange transfusion may be requiretl. 

Acute Morphine Poisoning 

Etiology. Slorphine poisoning may result from an neddent, an 
overdose being prescribed or dispensed, or owing to , V* ^ 

port of the paUent. It may aUo be taken In on overdose with suicidal 
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Poisoning by lb® Barbiturates 

Etiology. The 

Veronal (soluble barlnt )■ Veromon, Amytal, Evipan. 

or Sg to personal idiosyncrasies^ ^"'torbitoTte'^^soiung the pupils 
Clinical Findings. ^ severe cases they are 

are usually dilated and react to l^htCm^^^^^ 

contracted and reactionless) . The urine output 

exaggerated. In some cases ther coma for several days 

is i^ih reduced. The patje« ”^,7^ apart 

irp^^n^ orp1!Ia?ot &e"-es oFpoisonin, Broncho- 

which came into force in 1936, restneta the sale of these poi 
they can now only he obtained on prescription. . ^ ^-iration 

CuroiiM. Gastric lavage is best avoided. .Aft'hcim resp^^^ 
should he applied, and ovygen with 7% adroimsterc^ '^racheos- 
signs of respiratory failure, and an air passa^ .'a H^erbaric 

tomy, with mechanical ventilaUon, may be “ por the 

oxygen treatment is of value, if the facilities are available, h 
unconscious patient treatment by of 15 to 

alkalisation of the urine has met with good ^ jsts of 50% 

20 litres a day should be obtained. ^ eUdrolytic 

non*pyrogenic urea in saline sterilised by filtmtion. T 
ioIuHon contains 40 mEq. sodium lactate, 12 ^q. ^^80 ml. 

and 18 G. dextrose per litre, heat sterilised. In the fost 4 j • ^^ed 
of the electrolyte solution and 80 ml. of the urea solution 
intravenously hourly. The urine output is measured hourly > 
aid of an indwelling balloon catheter. There must be a positive 
balance of at least 1-5 litres/24 hours. _ who is 

Contraindications to this form of treatment include a patieni 
not in coma, prolonged shock, pulmonary cedema and a serum 

figure of over 80 mg./litre. . v^vsn-ition -with 

Bemegride (Megimide) is also of value used m combina n 
amiphenazole (Daptazole). Bemegride is the inore “il^taniesthesia, 

rapidly restoring a patient from deep corna to a stete of Ig 

which is comparatively safe, thus alwUshing the nee svnergist 

prolonged medical and nursing attention. AmiphenaM JrujTs are 
to bemegride, and also a good respiratoy stirnul^ . . j^gna^olc. 

given in normal saline, 0-5% bemegnde and 1* A saline 

A 5% intravenous dextrose drip transfusion is set u^ r-verv 0 to 5 
solutions of the drugs are put in separate 20 ml. s^ng . rubber 

minutes 1 ml. of the amiphenazole solution is bemecridc 

tubing of the drip, followed immediately by 10 *1^3. of th couMed, 
solution. After each injection the pulse and respiro iniections 

the blood pressure is taken, and the reflexes are es e 
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regards cleanliness and dress. In some cases as much as 40 gr. (2-4 G.) of 

morphine are taken daily. dmas. or make a 

On Examination : The patrent inay ^ y ® constipation and 
frank confession. He may complain of -omnlexion sallow, the 

diarrhoea. The nutrition ^SSpupils are usually 

hands moist and the nails show tropmc cna g • , breath is 

smaUi they may be unequal. The tongue « reflexes are 
oifensive. The pulse and respirations are s o • n-ggent, especially 

depressed, and patchy areas of hypersesthesia y , the urine 

on the soles of the feet. The sexual functions of 

may contain a trace of protein. The skm usually sho^^s 
liypodermic injections and of old abscesses. nerson is a 

Differential Diagnosis. Whether or not a P jg 

drug addict can readily be decided ^ of deprivation 

unable to obtain a supply. In an addict ®^P yawning, 

appear in a few hours. There is then becomes 

sneezing and restlessness. In more severe cas ^ abdominal 

weak and trembling and suffers great agony. or comatose, 

pain, vomiting, diarrhcea, and collapse, become 

and finally die. ..ctnllv progressive, as 

Course and Complicatioas. requires larger 

the addict is unable to break the habit, and ^ Complications 

doses. He will resort to any subterfuge to ® pneumonia, and 

include intercurrent diseases, such as septic needle, 

homologous serum jaundice if several addicts prognosis depends 

Prognosis. The addict cannot cure himsell. treatment and the 

upon the duration of the habit, the adequacy o chance of a 

underlying cause. If the latter can be removeu. 
permanent cure is greatly enhanced. -nrntr Acts have made it 

Treatment. Prophylactic. Tlie Dan^rous Qt,taincd, and they 
more dimcult for these habit-forming dim^ « for „ 

should not be prescribed unless the paticn disease, 

short time, or to relieve suffering in cases o m . , jjjstitutions by 
Curah'ce. Patients should be I” Sudden withdrawal of 

physicians skilled in the appropriate metn • person who has 

the drug is still the best method of withdrawal symptoms 

only been an addict for a short time. .. sedatives should be 

usually subside after 4 to 5 days. During 's mg*)* 2 or 0 

administered such ns phenobarbitone 4 to „(jiuncts. lu 

time.s a day. Hot baths and massage am also P jJ. nccess.ary. The 

of long-standing addiction gradual withdravm ^ civen at rcg'ilar m- 

morphine is reduced in stages, injections bemg h or when 

tcn-als, the patient not knowing what dose parts of 

injections of saline are finally substituted o used, at first 3 to 

tnc, bcllndonnrc and liq. ext. hyoscjTimi in y doic i. incirmct 

drops in water everj" liour tlie patient is ^ clilatc. Sleep is 

to 15 to 20 drops hourly, provided the pupils do ^ ^ c.) at 

secured by increasing doses of phenobarbitone p Ireatmenl. 

night. Psychological ineUiods form on essentia p „ 

*tir»0Trt iftMim*. 
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intent. SinuUr effects mayres^tfrom^isoningwith opium. Omnopon, 

Pantopon, pethidme. ^'^iy^nnd comatose, 

"KTSi'... « “• 

should be ttashed out. as it « eo„tai“tarpot. pcmang. 

(9.6 Utees) of warm water f “f ;i!“wmnc) & a morphine 

60 gr. (4 G.). Nalorphine hydrobromida (Leth.dmm) u 

antagonist. It is put up m anrpouto |,jeatcd slowly 

drug. In acute morpbmc poisomng 10 to 40 mg^Me j ^ 

intravenously or subcutaneously, e • . drowsy. To stimulate 

satisfactory respiration rate. The patent remams drowsy^ 1 
the respiratory centre oxygen, or 

as for carbon monoxide poisomng. together with artmciai re p 
M orphinism 

(including Heroinism and Opium Addiction) 

DefiniUon. Chronic poisoning from opium or in 

Etiology. Morphine is taken by mjection. heroin by ^ 
a linotus or as snuff, opium by mouth or by ryoa Persia 

sours, t l.Race: Opium indulgence is coi^on in 

and Turkey. 2. Age and sex : A habit is more easily “ 
women and in young people. 8. Disposition : U propor- 

have a pyschopathio or neuropathic tendency, but only a P P 
tion are’^Lgenerates. 4. Pain and worry: The drug may h^ve_^h«n 
taken to relieve sciatica, chronic rheumatism, .^eer 

gastric or duodenal ulcer, for over-work or because of phobiM o 
or insanity. 6. Occupation: Doctom, nursra .P , „i nsnally 
chemists have access to these drags. A morphme habit is nos u i 
established unless the drag is taken regularly for several w 

Pathology. There ore no characteristic “P^^ji^'af 

and death is usunUy due to some intercurrent disease. Often i 
acute poisoning no morphine can be recovered from tne y* 
some instances it is present in the liver, kidneys, etc. beean 

Clinical Findings. The patient may give a l^^tory that n 
to take the drug to relieve pain, insomnia, or worry, a , j 
been imable to discontinue it. He may be able to ^.g q \ of 

play games on a fixed daily dose such as 6 to 8 gr. ( mshes 

morphme. He gains no pleasurable sensations from Ae g. . ^^^.jon 
to give it up, but is unable to do so.^ In some cases there i ptoms 

that the individual is taking drugs; in others, tremors or o , cases 

suggestive of drug addiction may be noticed. In ® .. .gg^jfy to a 
the patient’s friends can give more information. ey .. \oses 
change in character and habits. The addict tends e ^’.^ben 

concentration and application, is irritable and depress i i-abits as 
under the influence of the drug. He bcccmes caretes m hir hah. 
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Pathology. Post-mortem, the liver, kidneys, spleen and lungs are 
congested, but there is no pathognomonic sign of cocainism. 

Clinical Findings. Tlie victim derives a temporary sense of 
exhilaration followed by depression. As the habit is established the 
craving for the drug becomes irresistible. The addict is gradually 
unfitted for mental or physical work, loses his appetite, suffers from 
insomnia and his muscles are weak and tremulous. Hallucinations 
develop, and irritation of the skin giving rise to the sensation of creeping 
insects (cocaine bugs). This is fell chiefly on the palms. There may also 
be delusions of persecution. Sexual excitement is increased but sexual 
pow’er is diminished. 

On Examination .* The pupils are usually dilated and the pulse 
frequent. The nostrils may be inflamed, and acne occur on the face 
near the nose. 

Differential Diagnosis. The general appearance of the patient 
suggests that he is taking drugs, the nature of which can only be found 
by close observation. 

Course and Complications. The habit is usually progressive; the 
patient may become insane. 

Prognosis. The outlook is unfavourable. There is often recurrence 
after treatment, and death may be due to an overdosage or suicide by 
some other means, 

Treatment. Prophylactic. The Dangerous Drug Acts restrict the 
sale of cocaine. 

Curative. The patient should be sent to an institution for drug 
addicts where the treatment resembles that given for morphinism. 


Acute Atropine, Belladonna and Hyosclne Poisoning 

Etiology. Poisoning usually occurs accidentally in adults, as fron) 
iwnllow'ing a chest liniment in mistake for a cough mixture in the dark. 
A belladonna plaster may cause poisoning in some individuals. Eye 
lotions containing atropine may cause acute poisoning, especially in 
children. Children may also cat U»e berries of the deadly nightshade. 

Clinical Findings. The patient complains of burning and dryness 
of the mouth, d^'sphagla, nausea and diplopia. 

On Examination : The patient may be found unconscious or in a 
state of excited delirium. Tlic face is flushed and an eiytliematous 
rash may be present. The pupils arc widely dilated and do not react to 
light. The pulse is frequent. 

Treatment If the poison 1ms been taken by mouth the stomach 
should be thoroughly wa.sljcd out willi 2 gallons ( 0-0 litres) of warm 
water, or an emetic given and repented in 2 liours, if nccessnrj*. For 
excited delirium phenobarbiton. sod. 100 ing. should be injcctctl intra- 
venously. A luqKHlcrmic injection of pilocarpine nitrate } gr. (SO njg.) 
should be given. If tlicrc is rcspinitorj* failure nrtifici.al respiration and 
the inhalation of oxygen, or of oxj'grn and CO, should be given, ns for 
CO poisoning. Further stimulants should be ndminbterctl, such ns tlic 

ts— • 
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Str>*chninc Poisoning 

EHology. Strychnine poisoning is rare. It may occur accidentally 

or be due to attempted murder. swallow- 

cunical Findings. rapidly 

ing the fluid containing clonic and tonic con- 

ensue, muscular twltchmg passing _,„-cles or in opisthotonus, 

vulsions. These may result m rupture of ^ote 

emprosthotonus or pleurosthotonus. P P^c gts. The pulse 

or so, and complete flaccidity ensu« with, earning 

is feeble and frequent, and respiration may be ^ p,ls 

asphyxia. The mind remains PrrfrcUy ^r ‘he ddaUd p p^^ 
and starinc eyes express the torture of the md • 

usuaUy delayed in fatal cases for more than an hour or , 
occur in a few minutes. he adnunis- 

Treatment. Powerful sedatives should inmed y ^ 

tered, sueh as a hypodermic injecUon of morphin. '^P ' Jth 

and the injection of thiopentone sodium, or 
chloroform. Thiopentone sodium should be S-rr" 

2 to 8 ml. of a 5% solution. When the patient is 

thiopentone or chloroform the stomach shonld °“^lory 

2 gallons (8-6 litres) of warm water. If there are signs . ,P. 

failure artiflcial respiration shonld be given together with jf 

oxygen and 7% CO.. When the effect of the thiopentone wears oB 
second dose can be given. 

Acute Cocaine Poisoning 

Etiology. Poisoning may occur accidentally as the 
injection of a 10% solution of cocaine prepared for the ansestheti 
of a mucous membrane, or from swallowing cocaine from ^ " 
pharyngeal plug. Suicidal poisoning, with death, may result ro 
adult swallowing 84 gr. (2 G.) of cocaine. , . 

Clinical Findings. After taking a poisonous dose by mout 
patient notices dryness and burning in the mouth, buzzing in ® ’ 

palpitations of the heart, hammering in the bead and genera 
There is headache, the visiou becomes impaired, and cramps occ 
the muscles. The patient dies in about an hour. 

On Examination : The pupils are widely dilated and the pa 

Treatment. The stomach should be washed out ^ ^^°^ike- 
litres) of warm water contmning pot. permang. 60 ( *;* i., for 

thamide (Coramine) 10 ml., should be injected intraven 
respiratory collapse. 


Chronic Cocaine Poisoning ^ 

EUology. The cocaine is usually taken as snuH, 
dermically, or chewed in the form of coca leaves. T e -*.iy 

for its stimulating elfect. Morphine and alcohol addicts may 
resort to it. 
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Meat Poisoning 

Etiology. Jlcat poisoning is usually due to infection Tilth organisms 
of the Salmonella group; these include the Salmonella entcriiidis, ISaci. 
cholera: suis, BacL acrtrycke, S, ii/phi-murium and S. paratyphi B. 
Less frequently staphylococci are the infecting organisms in canned 
meat. The meat may be infected by the hands of “ carriers ” of the 
organism or contaminated by the excreta of animals such as rats and 
mice. The meat is not usually altered in appearance or in smell, and 
toxins are not produced in the meat before ingestion. This is, however, 
not so in the case of botulinus infection. Mutton rarely causes meat 
poisoning, veal, pork and beef being the chief olTenders. Staphylococci 
may grow in salted meats and produce enterotoxfns. Improper 
preservation of canned meat as in typhoid and paratyphoid infections, 
and insufiicient cooking or delay in consumption of meat arc predisposing 
causes of poisoning. Children and debilitated adults arc more prone to 
infection, and outbreaks usually occur in hot weather. Other diseases 
which may be conveyed by meat include infection with worms, tuber- 
culosis, and rarely with anthrax. Poisoning has occurred from eating 
duck’s eggs contaminated with S. typhi-inuriumt and since the use of 
dried eggs outbreaks of poisoning have occurred from infection with 
various Salmonella organisms, such as the S. iijphi-murium, Newport, 
Montevideo, etc. To minimise risk of infection from dried eggs, tlic 
fluid mixture must be used immediately, to prevent the organisms 
multiplying. 

Pathology- Post-mortem, liypcncmia may be seen in the mucous 
membrane of tlic small intestine, and to a lesser degree in the stomach. 

Incubation Period. This is usually a matter of a few hours, but 
it may be prolonged to 2 or 0 days. 

Clinical Findings. The onset is sudden, ^vith shivering, nausea, 
vomiting and abdominal pain. If the offending food passes into the 
intestine, diarrhoea follows. The motions arc at first loose and evil- 
smelling, and later they become Tvatcry and may contain mucus and 
blood. 

On Examination', The tongue is furred, the temperature often 
raised to about 101® F. (38*3'* C.) and an erythematous rash may 
appear. In severe cases the patient becomes collapsed and cramps occur 
in the legs. In some instances the causative organism can be recovered 
from tlic stools during the first few days, and a specific agglutination 
reaction is obtained wth the patient’s scrum in the second week of the 
illness. The urine may show acetone bodies if tliere is prolonged 
vomiting. The vomit should be kept and examined for arsenic. A 
specimen of the food should be rclame<l for bactcriolopcal examination. 

Differential Diagnosis. The nature of the illness is iminlly suggested 
by tlic fact that more than one person who has partaken of Uic same 
food is nfrcctod. Acute abdominal conditions, such ns appendicitis, 
should be excluded. 

Course and Complications. The illness passes off in a day or so in 
slight infections; in more scs'crc eases the symptoms increase in 



ggj THE POISONS 

slow intravenous injection of 10 nd. of nikethamide (foramine). and the 
rectal injection of 10 fl. oz. (300 ml.) of strong hot coffee. 

Phenol and Coal Tar Disinfectants Poisoning 
EUology. These substances are available as a soapy em^io". 
e o Lvsrf which contains 50% cresols, or as a plain solution, e.g^ 
fid cLbol liu Poisoning may occur accidentally from dressings 
Applied to wounds, or from douches, by swallowing 

bottle or by inhalation. Carbohe acid may he swaUowed m attempted 

plthology. There is local sloughing and necrosis, especially at the 
lower end of the msophagus and in the stomach. 

Clinical Findings. The patient notices an immediate burmng sensa 
tion on swallowing, followed by amesthesia. Unconsciousness rapidly 
follows a large dose. . 

On Examination: A white mark may be seen around the m 
due to the caustic effect of the poison, and the breath a ^mc- 
teristic odour. If the patient is uncou-scious the breathing is 
and bubbling, with froth on the Ups, which are congested and swoiiem 
The face is cold and sweating. The pulse is frequent, and it may be wea^ 

and irregular. Vomiting is unusual. I^es may be hearf scatter^ ove 

the lungs. The urine may be dark (see carboluna p. 687) and contain 
protein. . 

Course and CorapUcations. In mild cases the patient . 
consciousness, but appears dazed, and the voice may be hoart® 
to laryngitis. OimpUcations include tracheitis, bronchitis, bronc 
pneumonia, lung abscess, suppression of urine, 

portal and peripheral venous thrombosis, and gastritis. CEsopnagea 
and gastric perforation are rare. In severe cases death occurs m a e 
hours from respiratory and circulatory failure. 

Treatment. The stomach should be washed out with great cw , 
using a soft tube, with 2 gaUons (9-6 Utres) of warm water contoining 
2 oz. (CO G.) of sodium or magnesium sulphate. There n 

left in the stomach 2 fl. oz. (60 ml.) of this solution, together wi , 

oz. (300 ml.) of milk and the white of 1 egg. The bed should he wa 
with an electric cradle, the foot of the bed raised 18 ^ 

on blocks, and the respiratory passage maintained. Nike 
(Coramine) 10 ml., should be injected intravenously, and ^ 

frequently if there arc signs of respiratory failure. Oxygen s ou 
administered, as required, through a mask. 


FOOD POISONING 

Introductory. Ptomaine poisoning was the name 
to poisoning by tainted food, especially tinned meat and ns . 
thought to be due to protein decomposition products produw ^ 
action of micro-organisms. It is now believed that the majon > ® . 

are due to infection with the micro-organisms themselves or their - 

and rarely if ever to ptomaines. 



DISEASES CARRIED BY MILK 807 

Pathology. Post-mortem, hemorrhages may be seen in the brain 
and spinal medulla (cord). The heart muscle is soft and the lungs may 
show bronchopneumonia. The toxin appears to paralyse motor nerve 
endings. 

Incubation Period. This is only a matter of hours, as the toxin is 
present in the food. 

Clinical Findings. The patient is taken ill after eating some con- 
taminated substance, and usually several people are affected who liave 
partaken of the same food. He feels ill with headache and usually 
complains of eye symptoms such as diplopia or blurring of the fusion. 
The mouth is dry and there is dysphagia and often nasal regurgitation 
of liquids. The bowels are constipated, the legs and arms are weak, 
but there is usually no pain and the mind is quite clear. The voice 
may become very w'eak. 

On Examination : The pupils are dilated, and do not react. Squint 
or nystagmus may be present and there is weakness of some of the 
external ocular muscles supplied by the third cranial nen'e. There 
may be bilateral ptosis and paralysis of the palate. Tlic tongue is 
furred and the temperature is usually subnormal. The pulse is slow 
at the onset but becomes more frequent later. There is flaccid paresis 
of the extremities and tlie deep reflexes are diminished. No sensory 
changes are present. Tlie blood and cerebrospinal fluid arc normal, 
and the causative organism is not usually found in the stools. 

Differential Diagnosis. The symptoms of botulism arc somewhat 
analogous to those of belladonna poisoning. If the infected food is 
given to chickens they develop paralyses. Other forms of food poisoning, 
such os those due to infection with bacteria of the salmonella group, 
must be excluded. In the latter the chief symptoms arc gastro-intcstinal. 
Tlicre are no muscular parcscs, no visual disturbance, and tlic tempera- 
ture is usually raised. 

Course and CompUcatlons. The acute stage of the disease is usuaily 
short, lasting 8 or 4 days. Convalescence, however, is slow, and dis- 
turbances of vision may persist for several weeks. 

Prognosis. The mortality rate is high, usually over 70%, and the 
shorter the incubation period the more likely is the disease to be 
fatal. 

Treatment. Prophylactic, The bacilli and spores arc killed by heat, 
such ns 120® C., for C minutes. Foods, when being canned, should 
therefore be heated to an adequate temperature. 

Curative, The patient should be kept In bed and the stomach 
immediately tsTishcd out with warm normal saline. A poUwnlent 
botulinus antitoxin, if obtainable, should be given in doses of 50,000 
units intramuscularly after sensitmty tests. If signs of respirator)' 
failure occur, the patient should be placed in n respirator. An imme- 
diate injection of morphin. sulph. 4 gr. (30 mg.) should be given, as this 
delays the action of Uie toxin. 

Diseases Carried by Milk 

Milk forms a good culture medium for micro-organisms, and impure 
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intensity for severnl days. A tendency tn gastecenteeitis n.ay pers.st 

Thevastn.aioxityof^e»v« 

Treatment. FrophyUctic. washed, the purity of the 

food as regards the water in whic i exposed during the 

contents, and the Sed “Blown" tins 

The patient should be in ^ed and^^ept wa^m Jn^the 

early stages the stomach should be eraptmd by 

{16 G.) and -n-arm water 10 fl. oz. (300 ml.}. . , « q 5 ml.) of 

out with warm normal saline soluUon ^ the bowels 

castor oil should then be given. It the di^hcea pern sts after tn 
have been well opened an astringent mixture A™' ^ |om. (l-2ml.), 

Bism. carb. 10 gr. {0 0 G ), cret. 15 gr (1 G. . tne eateehu. 2^ 
aq. menth. pip. dest. ad. i 11. or. (15 ml.), ■ infections. 

Tetracycline (Achromycin) is of value in certain sa 4 . or 5 days. 

50 mg./kg. body weight, in divided doses every 21 >>oum ” rttni 
If there is much abdominal pain, hot flannels or t JT 
should be applied, and tinct. opii 10 m. (O-O hot coffee, 

astringent mixture. ?*’“"] nltdration are best 

10 11. oz. (000 ml.), per rectum. Acidosis and d'hyd ^, ), of 

combated by rectal injections of 4 to 8 A- ^ The patient 

normal saline containing 5% dratroseCTe^ l n'lbumin water 

should only take small quantities of boded dextrose 

during the acute stages; later the diet is increased y 
4 or. (120 G.) in a pint (000 ml.) of water and “‘rated mdk,^.J^^ 
(0-125 G.) to 1 11. or. (80 ml.) diluted to halt strengtl i 
rusks, arroivroot, cornflour, jellies, custard, thin bread 
eggs and fish. 

Botulism .pp 

Definition. An acute variety of food poisoning due to a speci 

Etiology. Botulism is caused by the "he^'most 

frolulmuj), of which there are five types. Type A p organism 

virulent toxin. The bacillus is a spore-forming nroduces an 

occurring in the intestines of animals and m soi . ^ * a In the 

exotoxin acting on the nervous system. This toxin is ^ ^—Inatcd, 
infected food. Any animal or vegetable food rnay e . meats 

but such articles as sausages, potted meat, bam, fis i . outbreak 
and vegetables are most commonly alfwted. ^ ^be c * * eight 

in 1922 was due to sandwiches containing wild due p , ' „„nortcd 
people who ate the sandwiches died. Type E Botulism bas been 
due to fish caught in the Great Ijikcs in Canada an m ‘ -njcrobic 
smoked fish were packed in plastic bags, and un c ,vithout 

conditions the spoL developed. Often the fish were eaten 
further cooking. 
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Fish Poisoning 

Fish may be contaminated with the salmonella ^roup of organisms. 
Oysters are liable to infection also with the enterica group, Mussels 
may cause poisonous symptoms owing to a toxin called mytilotoxin. 
Diphyllobothrium latum infestation may be caused by caviare, and by 
fish such as the pike, carp, etc. 

Potato Poisoning 

Sprouting potatoes may cause toxic s>Tnptoms. This may be due 
to a poison called solanin produced by the action of micro-organisms 
in the potato. There is headache, abdominal pain and gastro-enteritis. 

Mushroom Poisoning 

This is due to eating fungi which are mistaken for edible mushrooms. 
Death may occur in a day or so. after severe gastro-enteritis and 
hicmoglobinuric nephrosis. The Amanita phalloides (Death Cap) is 
responsible for more than fl0% of deaths due to mushroom poisoning. 
The essential poison it contains is Amanita toxin. Anti-pballinc scrum 
should be given, if available, in doses of 40 ml. intramuscularly. In 
addition, mag. sulph. ^ oz. (15 G.) should be given by mouth every hour 
until the bowels are opened, a^r washing out tlie stomach with 2 
gallons (9'G litres) of water or nonnal saline. For collapse sj'mptoms an 
intravenous drip injection of normal saline containing 5% dextrose 
should be given, using 8 or 4 pints (1*8 to 2*4 litres). To control pain 
and restlessness ntropin. sulph. gr, {0*0 mg.) nnd morphin. sulpli. 
i gr. (15 mg.) should be injected subcutaneously. 

Cheese Poisoning 

Infection with the salmonella group may occur ; in some instances 
a toxin, tyro-toxicon, may develop in cheese. 

Rye Poisoning 

The fungus elaviceps purpurea may occur on rye or groins, 
causing ergotism. Gangrene of the extremities or nciwous lesions 
may develop. 


Latbyrism 

Vetch seeds, if used ns a substitute for wheat, may cause symptoms 
of |)olsoning. There is spastic paralysis of the legs with lumbar pain. 

Pood Idiosyncrasies 

Certain individuals arc sensitive to special articles of food. Thus 
allergic s>*mplon\s may result from eating fish, eggs, milk, etc. An 
urticarial rash, nausea, vomiting, dyspnem and collapse arc the most 
prominent sv'mptoms. 
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cuse n.uch sicWnes. The diseases conveyed by nnlL 
“'diesis. Infection eon.es fron. the cows, more rarely from 
%TeX:“-This is usually due to organisms such as Gaertner’s 
»‘"s‘trepm«ceal infeetion in milk may cause an epidemic 
of acute tonsillitis. usually contaminated by the 

han“.S-trCinfLd nater used for cashing the cans 

" “n "emery. The organisms usually gain access to the 

„ho have suBered from a mild unrecognised attack of sear, 
or who are carriers of the disease, .„;ers of the disease. 

Diphtheria. Infection here .s ^ by goat’s and 

Malta Fever and Aboriur Fever. This is conveyed by g 

cow’s milk, . bv milk of cows 

Fool and Mouth Disease. Men may be alfecled y 

sulferine from the disease, , „ . - owine to 

JlJsickneer. This is a diseas^yhieh may ato^ S 
consumption of the mUk of eows suffering from the tremo 

<3 Fever. This is desenbed on p. 593 

I’enteillin Reaction. This may be du „,bseauently dnink 

injections of penicillin for mastitis, the milk being <1 
bv a person sensitive to penicillin. attacks 

■ Aptoxin. This is produced by j „ay contain 

ground nuts. Milk of cows fed on infected ^und-nut ma-^ ® ^ aows 

I small amount of a toxic metabolite of f “dfo cancer, 

hepatic necrosis has been obscr\-cd, whicli usually fairly 

The characteristics of a milk epidemic : The “ntt!- ppjd from 
definite and limited to a group of houses or a djstrr 
one source. The occupants of houses ^ ^ to milk the 

usually spied. Wien scarlet fever or diphtheria du 
symptoms are usually slight. , .1 ^ sunoly should 

Treatment. Prophylactic. The purity inspection 

be guaranteed by ^blic Health mea^res. is . pasteurisa* 

of cows and cowsheds, attested herds, cleanliness in o hot 

tion, rapid distribution and the use of sealed ° ' t Q^gg^ and all 
weather milk should be boiled directly it is recei^ e , he brought 
milk given to infants, unless adequately 

to the boil to lessen the risk of infection With tubercu 

Curolire. This is considered in the section 
various diseases. 

Staphylococcal Poisoning produce 

In addition to infecting salted meats Uver sausage, 

cntcroloxins in milk, cheese, custard, pastries, ice cream, 
potato salad, etc. 
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Aldosterone, 7il, 717 
antagonists in heart failure, 24 1 
Aleppo sore, 7G0 
Aleukzcmic lymphxmia, 510 
Alexia, 344 
Alimentary sj’stem, 1 
Alkalzemla, 402, CSO 
Alkali reserve, in diabetes, COO 
in latent uncmia, 405 
Alkalosis, CSO, 708 
in urxmia, 402 
Alkaptonuria, 687 

Alkeran in multiple myelomatosis, 033 
Allergic coryza, 123 
Allocheirla in hysteria, S72 
AHopurlnol in gout, OS t 
Aludrox in gastric ulcer. SO 
Amaas, 577 

Amanita plialioidcs, poisoning by, 800 
Amaurosis, 08C, 403 
Amaurotic family Idiocy, S'lO 
Ambllhar in sclustosomiasis, 707 
Amblyopia, QSG 
Amesec in astlima, 144 
AmldopjTine causing ngmnutocytosis, 
535 

Amlphenazole in barbiturate poisoning, 
70S 

Amodlaquine in blackwater fever. 737, 73S 
in malaria, 735 
Amsbiasts, 81, 7SS 
pulmonary, 738. 730 
Amccblc d>'8entery, 738 
hepatitis, 738, 730 
Amceboma of intestine, 740 
Amphetamine sulphate in alcoholic 
poisoning, 703 
in narcolepsy, 335 
in paralysis agitans, 302 
in proctalgia fugax, 09 
Amphotericin B in blastomycosis, 18 1 
in coecidiomycosis, 017 
in histoplasmosis, U18 
Ampldllln in ciironic bronchitis, 138 
in timlioid fewr, 587, 588 
Amy] nitrite in hiccough, 214 
Amyloid degenemtinn of heart, 230 
of Intestines, 07 
of kidney, 487 
of liver, 87, 103 
of spleen, 519 
nephrosis, 470, 487 
AmyloidosU, primary, CSO 
Amyotonia rongrolta, C30 
Amyotrophic lateral sclerosis, 423 
Anacrotic tyi>e of pulse, 200 
Ansmia, 521 
achlorhydric, simple. 527 
nchrcslfr. 525 
Addisonlnn. 522 
aplastic, 53t, 700 
classincstlon of. 521 
Cooley’s, 522, 553 
Davidson's elasaiOcation of. 521 
drrjionocytlc, 522 
due to fxtrscorpuscular causes, 629 


Ansemia— continued 

due to inliibltion of bone marrow 
function, 522, 534 
febrile, acute, 530 
lixmoly-tic, 522, 530, 517 
acquired, 529 
hereditary, 629 
lixmoiytica neonatorum, 05 
in ankydostomiasis, 774 
In benzene poisoning, 700 
in blacksTQter fever, 730 
in carcinoma of stomach, 40 
in cceliac disease in adults, 04 
in diphyllobothrium latum infestation, 
527, 7CS 
in giCKsitls. 10 
in hxmophilia, 550 
in fcata>uzar, 759 
in lead fKsisoning, 788 
in malaria, 734 
in myxeedema, 702 
in purpura fulmlnans, S5S 
in purpura hsmorrhagica, 5J4 
in Bpirochxtal jaundice, 022 
in sprue, 525, 74-4 
in syphilis, 599 
in trypanosomiosis, 755 
in undulont fever, 500 
Lederer’s, 530 
Icuco^rythrobiasUc, 40 
enttses of, 522 
megaloblastic, 520 
nflcr gastrectomy, 527 
due to drug, 527 
in ndsTtneed liver disease, 527 
in Wind loop syndrome, 52T 
In folic acid deficiency, 520 
in gnslro^iic fistula, 40 
in IiyTMitbyToidism, 700 
in idiopathic stcatorrhon, 01 
in infcsLilJon Tritli diphyllobo* 
thrium latum, 768 
in pernicious nnxmia, 525 
in pregnancy, 520 
in sprue, 700 
tropica], 520 

microcytic hjTx^hromie, 521 
Idiopatiiic. 527 
simple, 521 
miners, 773 
norroocytle, 521 
nutritional deficiency, 521, S22 
of Infancy, 528 
of ocute harmorrliage, 528 
of chronic hsTnorrbage, 529 
pernicious, 522 
of pregnancy, 52R 
postducmorrhagic, 522, 628 
acute. 528 
ehmnlr, 529 
slckle^II. 5,72 
splenic. 513 

Vilntrolte's ciatsifleatfon of. 52t 
Aasemic lurakdoien, congenital ocbolorie 
familial Jaundice prrdltpo^tog to, 
531 
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Abadie’s sign in tabes, 41G 
Abortus fever, 589 
Abscess and Abscesses, 
alveolar, 2 
apical, 2 
cerebellar, SSI 
deutal, 2 
of brain, 337 
of liver, 80 
of lungs, 101 
of spinal medulla, 426 

'“d5lfS’af°!li»enosis from acute 
bacterial endocarditis, 2 j 4 
retropharj’ngcal, acute, 13 
chronic, 13 

subdiaphragmatie, 116 ^ , 

subphrcnic, IIG. See also Subphtcnic 
abscess. 

Absorption collapse of lung, 181 
Accessory food factors, 0G3 
Acetoaurla, 471 

Acetylarsan In leucocytosis, o2l 
Acetybchollne, in paraljtic ileus, o8 
Achalasia of cardb, 19, 21 

of pharyngo-cesophageal sphincter, l», 


Achlorhydria, 20 
dlarrhaa in, 67 

in carcinoma of stomach, 26, 40 
in glossitis, 10 
in multiple neuritis, 453 
in Plummer-Vinson syndrome, 18 
in simple achlorhydnc ansmia, 527 
Acholuric jaundice, acquired, 531 
congenital, 530 
Achondroplasia, 639 
Achrestic ansmia, 525 
AchyUa gastrica, 20 
in carcinoma of stomach, 40 
in pernicious anxmia, 26, 523, 524 
in simple achlorhydric ansemia, 2C 
in subacute combined degeneration of 
tlie cord, 443 
Addsmia, 402, 670 
Addosb, 679 

in acute yellow atrophy of liver, 100 
in diabetes, CCS 
in sea-sickness, 780 
in urxmta, 493 
in vomiting, S3 
in Von Gierke’s disease, 079 
renal tubular, 689 
Acroci'anosls, 453 
Acromegaly, 720 
Aaop^rzestbesia, 450 
Acrophobia, 374 
Actinomycosis, 607 
of appendix, 49 
of cxcum, 49 
of liver, 106 
of lungs, 182, 198 


Addisonian anaemia, 522 
Addison’s disease, 714 
Adcnocardnoma of kidney , 507 

of stomach, 39 719 

Adenoma, agranular, of pituitary, 
basophil, of pituitary% 71J 
cystic, of pancreas, 7 j 
of thyroid, 093 
of bile ducts, 114 
of bronchus, 140 
of Intestine, 58 

of liver, 102 

of pancreas, 75 
of parathyTOid, 704 
of pituitary’, 333, « 19 
of stomach, 41 
of suprarcnals. 712 

Adhesion test in relapsing fever, 

Adie’s syndrome, 417 
Adiposis dolorosa, C80, j-a 
Adrenal cortical hyperplasia, « 
steroids, 711 

of 

AdreoallDe, 711 ..^710 

Adren:dUm, I'ypofotli^. Jl- 
AiieuocorticotToplc hormone, y 
Adrenoeenltal syndrome, 713, 7lo 

Adnlt scurvy, 66. effusion, 

^gophony m pleurisy witn 
202 

SS’SleS.ioeerebellum.376 

ASatoxin, 808 


ABatoxin, 

After-damp, by. 590 

Agglutination test in abortus i 

in tulanemia, G23 

A 8 gluHnl«s,H, undo, forms, 580 

Agnosia, 344 
optic, 880 
Agoraphobia, 373 

due to salazopyrm, 54 
XSlS. etiology of. 186^3 

in diabetes. 66 S 

sickness, 780 

AkineUc form of epilepsy, s.»i 

SSSSho’bergdPem.e. 560,669 

AlbuSSri?s‘Spmiei«“"“’ 4C9 

Albumosuria, 470 
Alcoholic poisoning, acute, 

chronic, 793 . oai 

Aldactonc-A in heart failure. -4 
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Arachaodactyly in patent fommen 
272 

Arachnoiditis, 808, 817 
Aralcn in malaria, 735 
Arborisation block, 285 
Arcuate Qbres, superficial ond deep, 301 
Argyll Robertson pupils, degeneration of 
colliculo-nuclear flbres in, 415 
in encephalitis letbai^gica, 34C 
in general paralysis of insane, 417 
in tabes, differential diagnosis of, 
410 

Ameth count in pernicious nntemia, 
52-1 

Arsenic poisoning, 700 
Artane in paralysis ngitans, 8C2 
Arterial encephalography in cerebral 
tumours, 834 
Arteriosclerosis, 270 
clinical findings in, 280 
peripheral, 280 
pulmonary, 282 
retinal. 484 

Arteriosclerosis, retinal in hypertensive 
heart disease, 238 
Arteriosclerotic Parkinsonism, 281 
Arteritis, cranial. 057 
giant-ccll, 057 
temporal, 057 

Artery, pulmonary, arteriosclerosis of, 
283 

tlirombosis of, 180, 238 
Arthritis, degenerative. 0 to 

E onorrhoeal, 001, 052 
ypertrophic, O-iO 
Infective, ti 7 >eci 8 c, 048 
psoriatic, 018 
rheumatoid, &10 
toxic, 043 

Artificial Iddncy, 400 
in crush syndrome. 400 
in uncmia, 403 
Asbeslosis, 180 
bodies in sputum, 181 
AscariasU. 700 

Aschheim-Zondek test of pregnancy, 
717 

Aschoff's nodules, OtO 

In rheumatic carditis, 25G 
Asdics, 121 
benign, 122 

In alcoholic clrxliosls, 88 
Ascorbic ncid, identical with vitamin C, 
003 

injection In lucmogloblnuria, 433 
tablets In gingivitis. 1 
In InfanlUe scurv'y* 005 
In ulcerative glnjrivitls, 2 
A*ph>-xfa, local, In Rnynaud'sdlseose,202 
Aspiration lung Infections, 101 
Aiplrlfl eontni'IndJcatcd with antlco- 
nguUntj, 101 
polvjning, 700 
Aumann’t foci, 103 
Astasia, 378 
abatia, 371 


Asfereognosis in cerebral abscess. 830 
in the thalamic syndrome. 38G 
Asthenia, In cerebellar-syndrome, 878 
neuro-circulatory, 220 
Asthma, 142 
bronchial, 143 
cardiac, 143, 244 

in insidious heart failure, 212 
osTirian, 142 
premenstrual, 145 
printers', 142 
renal, 143 

complicating arteriolar nephro- 
sclerosis, 485 
in chronic uncmia, 408 
spasmodic, 142, TOO 
A-T. 10, in tetany, 710 
Ataxia, Friedreich’s, 4-44 
in cerebeWar ssirdfomc, S78 
Marie's hereditary cerebellar, -140 
Sanger-Brown, 377, 4-lC 
spinal, hereditary, 441 
sninocerebelinr. 440 
Atebrine, in malaria. 735 
Afelectasfs, birth, bronchiectasis due to, 
180 

Infected, 184 
pulmonary, 184 
Ateliosls, 721 

Atheroma, pulmonary, 282 
Atherosclerosis. 270 
Athetosis, 200 

differentiation from chorea, 85G 
Athyreosli, 700 

Atomic liomb explosion, in etiology of 
aplastic anemia. 534 
of pnrpum. 553 
rtidinlion in etiologj* of 
acmnulocytosis. 535 
Atrial fibrillation, 220, 230 
flutter, 220. 232 
septal defect, 272 

Atrio-s'enfricular block, four gnuJe* 
of, 253 

Atrium, right, catheterisation of, 242 
Atropine poboning, acute, 603 
Atrophy, muscular, peroneal, 4-10 
progreaslve. 422 

spinal muscular, progressive. 422 
progirissJve, of Infants, 440 
Attitude in crrebellBr syndrome, 070 
Audiogram. 403 
Auditory nerve, lesion* of, 402 
Auerbach's plexus, CO 
Aurlculo-tcmporal syndrome, 807 
Austin Flint nuirmur. 2C2 
Autoimmune dlsRiscs, C5S 
Addison's disease, COl 
lixmoljilc nnsrmia, OCO 
Ilaslilmoto's disease, OCO 
hypogammagInbin.'cmL'i, COl 
lupoid hepatitis, 001 
multiple selercKls, CCl 
myasltimla gras-is, cco 
nejttmli*, Cfll 
riieumatlc fesTf, r.Cl 
rheunuktoid artiirifis, COI 
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An?esthe*Ia, diss«lated, in 
syrLngoinyclia, 441 

disease. Cl 

Anangloplastic infantilism, 7-8 
Anarthiia, a44 
Anastomotic ulcer, 43 
Androgenic substances, 711 
Androgens, 718 __ . .... 

Aneutine hydrochloride m delir 
tremens, 795 

Anettrysm and Aneurysms, 
aortic. 274 

dissecting, 278 
arteno-venous, 274 
“ berry," 274 

congenital, intracranial, S— 
false, 274 
intracerebral, 823 
intracranial, varieties of, 818 
mycotic, 274 
of abdominal aorta, 278 
of aortic sinuses, 275 
of descending thoracic aorta, 277 
of thoracic aorta, 275 

saccular, of ascending arch, 276 

of transverse and descending arch 
276 
true, 274 
varieties of, 274 
Angina, abdominal, 247 
agranulocytic, 535 
Ludtrig's, 5 
mono^ic, dlBerential diagnosis from 
agranuloc>'tosis, 536 
of eiTon, 24Q 
pectoris. 240 

differential diagnosis from coronary 
thrombosis, 240. 247, 250 
sine dolore, 247 
spasmodic, 240 
Vincent’s, fi 
visceral, 123, 248 

Anginal pain, in simple achlorhydric 
anxmia. S27 
Angiocardiography, 217 

in coarctation of aorta, 273 
in Fallot's tetralogy, 273 
in patent ductus arteriosus, 272 
Angiography, S07 

in aortic aneurysms 270 
in cerebral tumours, 334 
in chronic subdural hsmatoma, 321 
in extra- or epidural hsmorrhnge, 322 
in intracerebral hjemorrhoge, 324, 325 
in intracranial aneurysms, 819 
in subarachnoid hsemorrhage, 322 
Anglo-neurotic cedema, 130, 294 
in SchOnlein's purpura, 557 
of larynx, ISO 
Ankylostomiasis, 773 
Anorexia nervosa, 27 
Anoxsmia, 779, 706 _ 

;^olysen in essential hypertension, 
Antabuse treatment of alcoholism, 794 
contra-indieotions. 79 1 


Anlepat Elixir in nscariasis, 709 
in enterobiasis, 770 
Anterior choroidal syndrome. 3— 
Anthlsan in hay fever, 120 
in kala-azar, 700 
Aothiacosis, 180 
Anthrax, 012 
intestinal, 614 
ccdema, C13 
pulmonary, 614 

AnU»agul3nts, aspirin contra-indicated 

with, 101 

in cardiac infarction, -5- 
in cerebellar thrombosis. SSO 
in cerebral thrombosis, 3-7 
In frost bite, 783 
in infarction of lung, 101 
in little strokes, 329 

in thrombo-angiitis obliterans, -W 
in thrombo-phlebitis mlgraM, Ml^ 

in thrombosis of axillary vein. 28- 
AnUUs^anine drugs in angio-neurotlc 

cedema, 294 
in hay fever, 126 

in SchOnlein’s purpura, M7 
side effecU of hetn^. 770 
Anti-infective vitamin, 60- 
Antl-rachilic vitamin, 66- 
Antl-scoTbuUc vitamin, 663 

Anti-sterility vitamin, 66- 

AnUstreptolysin titre of ^-07 

Aotllraln. botulims. 

AnU-xeiopbthalmic vitamin, 6B- 
Antultrin S. 718 
Anturan in gout, 083 
Anuria, 408, 478. 480, 490 


Anxiety states, 373 07s 

Aorta, aneurysm of, dissecting, - 

varieties of, 274 et seq~^ _ 

arch of, fusiform dilatation of 
ascending arch of, saccula 
of. 270 

coarctation of, 270, -78 
cystic necrosis of, 274 
sinuses of, aneurysm 
thoracic, aneurysm of, ^ 

Aortic mcompetencc, types of, - 

stenosis, 206 

Aortogram to icnal * 

in sequestration of lung, l*»l 
Aphasia, 342 
nominal, 344 

syntactical, 343 
Aphonia, functional, 13- 
Appendicitis, 49, 771 
Appendicular colic. 50 
Appendicular dyspepsia, 3- 
Apraxla. 344 286 

Apresoline in essential hyperte 
Aptyallsm, 14 
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Blood transfusion — contiriuM 

in blast injuries of lungs, 187 
in congenital acholuric familial 
jaundice, 531 

in erythroblastosis fcctalis, OG 
in hrematemesis, 38 
in hxmophilta, 559 
in Lederer’s antemia, 530 
in leukxmio, 540 
in lipid nephrosis, 487 
in post-lismorrimgic nnxmla, 520 
in purpura hxmorrhacica, 550 
in rupture of ccsophageal or gastric 
\eins, 88 

in simple achlorhydric anxmia, 
528 

in spontaneous hxmopneumolharox, 
211 

in sprue, T45 
in typhoid fever, 588 
in uieeratis'e colitis, 5C 
Bluc'U'atcr babies. 532 
Blumcr, shelf of, 40 

Body fluids, electrolytic balance of, 
maintenance of. in acute 
pancreatitis, 71 
in intestinal obstruction, 58 
Sf< also Fluid and electroly'te 
balance, 511 

Bone lesions in sarcoidosis, COO 
Bontsmairow in glandular fetxr, 010 
In pernicious anxmia, 52 i 
smears, normal, cells in, 510 
Bone, Paget's disease of, C34 
Bones, G34 

xanthomatosis of. 548 
Bombolffl disease, 199. C20 
Botulism. 800 
Bougie, mercury, 20 
le bouton de Gufntau df ^^ussq/, 100 
Drachlal'BasUlar insuflicicncy, 329 
BrachUl ncumlgto, 4iS 
neuritU,451 

plexus and its branches, 455 
lesions of, 455 
Bradycardia, simple, 225 
Brain, abscess of, 337 
hydatid of, 333. 704 
tumours of, 333 

localisation of. Tadio*Lsotopes, 334 
Breakbone fever, 750 
Breath-holding Attacks, 131 
Breathing cxerrUes, In oslhmn, 145 
In dry pleurisy, 200 
In empyema, 200 
in pneumonia, ISO 
in visceroptosis, C9 

Br«l)llnm tosylale In essential hyper- 
tension, 287 
Bright's disease, 470 
Brlll'i disease. 501 
British anli-lewUltc. Set Tt.A.1,. 
Broadbent's sign in adherent 
pericardium, 224 
Broca's aiTa,8t3 
BforaiBlphWuJrta test, 78 


Bronchi, 135 

dilatation of, bead-like, ISO 
cylindrical, 189 
fusiform, 189 
globular, ISO 
glove-Rnger, 189 
moniliform, 139 
m-tail. 180 
saccular, 180 
tubular, ISO 
diverticula of. 141 
tumours of. 14C 
Bronchial casts, 137 
cau<:es of asthma, 142 
crises, 410 

IjTnph nodes, tuberculosis of, 22 
Broncblectasls. ISO 
forme hemoptniQue siche, 140 
in fjbrocj-slic disease of pancreas, 73 
Bronchioles in chronic bronchitis, 187 
Bronchiolitis, 13G 

fibrosa obliterans, 130 
Bronchitis, acute, primary and secondary, 
135 

capillary, 130, 157 
chronic, 137 
ehroiuc obstructive, 138 
fibrioous, acute, 137 
chronic, 100 
auppurative, acute, ISC 
cnronic, 100 

Bronchogram in broncliial carcinoma, 
140 

in bronchiectasis. 140 
Id chronic bronchitis, 13S 
Bronchopncuinoala, 157 
tuberculous. 158 

; Bronchoscopy, in bronchial carcinoma, 

I 149 

In broncbisl olwtroelion, 140 
in endobronchbl tulicrculosis, 163 
In etiology of pneumoUionix, 209 
in lung nb8ces.s, IPO 
in massive collajwe of lung, 185 
in sTphllis of lung, 182 
Bronchus, carcinoma of, aspiration 
pneumonia In, 101 
pnnuiry, 147 
Injury of, 151 
obetruclion of, 145 
PsneoRst tumour of, 148 
tumours of, malignant, 147 
simple. 140 

Brown-bowel Rs-mlrome. OC3 
Brown-Sfquard syndrome. 425 
Brucellin Inlraderma! test In unuulant 
ftvrr, 590 
Brucellosis, 5S9 

Brudzintki's Identlnil contralateral 
reflex, 312 

•Ign in acute a«eplle mmlngitU, 318 
in menlngnmeval raenlngitU. 812 
in tulierculom menlngtUt. S09 
flnrit de ruir *teuf, 218 
Uruit de jtotffV , Id t 
Bruit de lloeer, 272 
Bruit, spinal. 425 
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Autoimmune disease^ontmHfd 
Siorgren’s disease (syndrome). 001 
sj-stemic lupus crylhemntosus. COO 
ulcerative colitis, 53, 001 
A-V node and premature systoles, -0 
Avdlis. syndrome of, 410 . 

Avomine^ in auditory nerve lesions, 
400 

in infective liepatitis, OS 
Axial neuritis. 884 
Ayerza's disease. 239, 28- 

causing erythrocytosis, 550 
Azotorrhcea in pancreatic dlsturlianccs, 
70 


Bacillary dysentery. 019 
nariUe bilii. Culmettc-Guerin, 1C9 
Baclllutla. 497 

Bactcriaemia, pneumococcal, 154 
Bacterial infections of renal tract, 

497 

pneumonias, 151 

Bacteriophage in stools in cholera. 741 
Bagassosls, 180 
Baghdad boil, 700 
B.A.L. in arsenic poisoning, 791 
In mercury poisoning, 780 
In purpura htemorrhagica, 550 
Ballance-Duel nerve graft in Bell’s palsy, 
401 

Bamberger's sign in pericarditis, 220 
Bamboo spine, 042 
Banti's disease, 545 
Barbiturates, poisoning by, 798 
Basal metabolic rate («<« Metabolic rate), 
requirement diet, 071 
Basilar meningitis, 803 
Baths, hot ait, in nephritis, 479 
In endarteritis obliterans, 282 
wax, and contrast for rtieumatoid 
arthritis, 652 
Batten’s frog child, C30 
B.C.G. vaccination against leprosy, 751 
vaccination against tuberculosis, 169 
Beef tape worm, 762 
Behcet’s syndrome, 4 
Bell, nerve of, 450 
Belladonna poisoning, 803 
Bell’s palsy, 399 
Beme^lde in barbiturate poisoning. 798 
Benadryl in paralysis sgitans, 862 
“ Bends," the, in caisson disease, 778 
in sub-squa diving, 778 
Benemld in acute bacterial endocarditis. 
254 

in gout, 683 
Benzene poisoning, 795 
Benzhexol hydrochlor. see Artane. 
Berbeiine in tropical sore, 760 
BerUbeii, 665 
Bernheim’s syndrome, 241 
Berylliosis, 180 

Besnler-Boeck«Schaumann disease, 
diagnosis from tuberculosis, 167 
Blemacki’t sign in tabes. 416 
Blguanides in diabetes mellitus, 676 


Blkcle's sign in tuberculous meningitis. 

soo 

BUe ducts, 113 
calculi in, 114 
carcinoma of, 114 
congenital obliteration of. 113 
tumours of, malignant, 114 
simple, 114 
Bllharzlasis, 70S 
BlHarycollc, 111 

without gall-ston«. Ill 
Bilirubin, renal tlireshold for 
hjemolytie jaundice, 01 
Blogastronc in gastric ulcer, 30 
in stomatitis, 8 , , 

Biopsy, gastric, in chrome ^stntis, - 
In pernicious nnamio, 5 -j 

In liver tuberculosis, 105 

muscle, in dcrmatomyositU, 050 
needle, in hemochromatosis, 088 
percutaneous renal, 475 
Biolln. 063 ... 

Bllhlonal in paragonimiasis, < 08 
Black death. 745 

jaundice in pancreatic tumours, 75 
tongue, 0 

•vomit, in yellow fever, 748 
Blackwaler fever, 780 of. 

Bladder, automatic tidal dralnag 
428 

Blast Injury of lungs. 172,187 
Blastomycosis. North American, 183 
Bleeding time, 518 , -- 

Blindness following hamatemesls, 83 
In Belifet's syndrome, 5 

m temporal nrtcritis, 058 ^ 

temporary, in lead poisoning, 7 
Blood platelets in aplastic anamia, 5 
In Cooley’s aniemia, 534 
in hsemophilia, 559 
in Henoch's purpura, 657 
in pernicious amemia, 5^ 

In purpura fulminnns, 558 
Id purpura hicmorrhagiM. 5 j 5 
in purpura simplex, SaO 
In SchOnlein’B purpura, 557^ 
in spirochsetal jaundire. 6— 

in splenic ansemia, 546 . 

Blood potassium in coma due t 
678 

in crush syndrome, 489 

in electrolyte disturbanws, SI* 

in familial periodic paralysis. 

Blood pressure, high. 284 

low. 288 ... 

Blood, serum-bound lodme, on 
in hyperthyroidism, 696 
in myxeedema, 702 of. air 

Blood transfusion, complications 

embolism. 189 _ 

In amemia of uramm, 494 
in aplastic 

In benzene poisoning. 7«o 
In blackwater fever, 787 
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Cerebellum—continued 
lesions of, 377 
tumours of, 377 
Cerebral abscess, 337 
atropliy, 328 

attacks, hypertensive, 285, 324, 403 
cortex, motor path from, to muscles, 
290 

cysticcrcosis, 833, 352 
diplegia, 348 
embolus, 827 
hemorrhage, 810 
rheumatism, C48 
s^hilis, 412 
thrombo-phlebitis, 825 
thrombosis, 820 
mortality of, 827 
tumours, 833 

Cerebro«macu]ar degeneration, 349 
Ceicbroside lipidosis, £47 
Cerebrospinal fever, 311 
Huid circulation of, 310 
Cervical plexus and its branches, 451 
rib, 455 

spondylosis, 455 
Cervlco-ocdpltal neuralgia, 448 
Ceitodes, 701 
Cballcosls, 180 

Charcot'Leyden crystals in ammbic 
dysentery, 730 
in asthma, 148 

Cbarcot«Marle«Tooth type of muscular 
atrophy, 4-iO 

Charcot's arthropathy in tabes. 416 
cirrhosis, 00 

Intermittent liepatlc fever, 111 
triad in disseminated sclerosb, 438 
Cheese poisoning, 809 
Cbelragra, CSO 
Cbemoils, 832 

Chest, bArrel>«haped, in emphysema, 174 
Cbeyne>Slokes breatliing, 

in orteriolar nephrosclerosis, 485 
in chronic ursmio, 498 
in heat'Strokc, 781 
In intracroniai tumours, 884 
Id left heart failure, 242 
Chiari’s disease, 81 
Chicken-pox, 572 
Chill on the Ifv’er, 70 
Chlorambucil In lymphatic leukxmia. 541 
Chloroma, 530 

Chloropropamide in diabetes, 070 
Chloroquinc in amtebiasls, 740 
in blackwnter fc\'er, 7W 
in foscioliosis, 7C8 
In malaria, 735 
Chlorosis, S2S 

Chlorothlatldc in diabetes insipidus, 725 
in essential hypertension, 2S7 
In heart failure, 241 
in kidney of pregnanej*, 4S3 
In obesity, 680 

ChloTpromwne In delirium tremens, 705 
In hlctoupb. 214 
faundke due to, 07 

** Chokes •• the, in caisson disease, T7S 


I Cholasmia in portal cirrhosis, 67 
I Cholangiography in post-cholecystectomy 
I syndrome, 113 
j Cholangitis, catarrhal, 118 
suppurative, 113 

j Chole^tectomy in typhoid carriers, 687 
Cholecystitis, acute, 100 
catarrhal, acute, 107 
chronic, 108 
lipid, 107 
mural, 100 
subacute, 107 

Cholecysto^ram in carcinoma of gall* 
bladder, 112 

In chronic choIec}*st!tis, 50, 108 
in constitutional hypcrbilinibmxmia, 
04 

in gall-stones. 112 
Cholecystography, value of, 78 
Cholelithiasis, 110 
Cholera, 741 
immunisation, 742 
nostras, 742 
CfaoIesUsls, 84, 80, 07 
Cholesterosls, 107 
Cholecystenterostomy in chronic 
pancreatitis, 78 

Cbordotomy In herpes zoster, 450 
Chorea, 855 
apoplectic, 358 
congenital. 858 
CTovis, 850 
Huntington’s, 857 
mollis, 850 
parolyric, 850 
progressive, chronic, 057 
rheumatic, 355 
senile, 85S 
Sydenhom’a. 355 

Cfaorio-menlDgitls, acute lymphocytic, 
310 

Cbovstek's sign in odult cteliac disease, 65 
In magnesium dericicncy, 700 
In tetany, 709 
Christmas disease, 500 
Chromosomes and mongolism, 72S 
and sex detCTminntion, 729 
changes In leukxmia, 537, 730 
Cbyloperttoncum, 121 
Cbylolborax. 207 
In aneurysm, 277 
Chyloria in fllariosis. 775 
Circulation, peripheral failure of, 245 
Circulatory failure coropUeatlng 
diphtheria, 571 

Circumflex humeral nerve, 456 
Qrrhosts, cardiac, 91 
Cirrhosis of li»Tr, 83 
actirT: ju\'cnlle. SI, 91 
biliary, ol«tructi\T, 90 
canliac or congesliw, Ot 
pigmentary, 01 
portal, SI 
pcrtl-necrotie. 80 
01 

xanthomatous, 90 
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Bubo, parotid, 15 
Bubonic plague, 746 

Bucrgei’s disease, 28S 

Bulbar ywralysis, clironic, 4-0 
spastic, 421 
Bulimia, 27 
•* Bull-neck,” 571 
Bundle-branch block, 234 
Burns, electric, 784 
Bursa of Fabricius, 659 
Bursitis, subacromial, 643 
subdeltoid, 643 
Bysslnosls, 180 

Caisson disease, 778 
Calabar swelling, 776 
Calcarine region, lesions of, 885 
Caldferol, 661, 707 

in idiopathic hypoparathyroidism, 710 

In pseudohypoparathyroidism, 710 

Calcification of mitral valve, 261 
Calcium disodium versenate in lead 
poisoning, 780, 700 
in progressive lenticular degenera- 
tion, 864 

Calculi in bile ducts, 113 
of gall-bladder, 103 
of pancreas. 76 
renal, 504 
salivary, 16 
urinary, 505 

Caloric test of labyrinth, 405 
Camo<piin in blackwater fever, 737 
in malaria, 735 
Campbell's ciasslflcatlon of congenital 
heart disease. 270 
CancTum ons, 4 
Candl^asls of lungs, 183 
Canicola fever, 023 
• • Cannon-ball ” tumours of lungs, 177 
Capillary pulsation In aortic 
incompetence, 205 
resistance test of Hess, 555 
Caput Kledusie in ascites. 121 
in portal dnhosis, 84 
Car sickness, 780 
Caramiphen hydrocldor. In paralj'sis 
Bgitans, 802 

Catblmazole In hyperthyroidism, C98 
Carbolurla. 637 

Carbon monoxide poisoning, 700 
Carboxy-hxmoglobin, 706 
Cardnotdosls. CO 
Carcinoma of hile ducts, 114 
of adrenals. 712 
of brain, 333 

of bronchus, 133, 147, 140 
of duo<lemim,45 
of enll-bUddrr.lOO 
of Intestines. 58 
of kidney, 607 
of larynx. 129 
of liver, 87. 102 
of iunes. 177 
of mediastinum. 213 
of CESOph.agus, 18,20 


Cardnoma— conliMued 

of pancreas, 74 
of peritoneum, 120 
of pleura, 211, 225 
of prostate, 501 
of stomach, 33, 40 
of thyroid, 704 
Cardla, achalasia of, 19 
Cardiac crises, 416 
infarction, 249 
mortality of, 249 
Irregularities. 225-236 
myopathy, alcoholic, 237 

neurosis, 226 . 

pulmonary hemosiderosis, 179 
resuscitation, 232 
tamponade, 220 
Cardiacos negros, 239, 28- 
Cardiospasm. 10 
Cardio-vascular system, 81" 

Carditis, rheumatic, acute, -30 
Carotid sinus retlex, 245 
Carpai-lunncl sjmdrome, 

Catpo-pcdal spasm in infantile tetany, 

in laryngismus stridulus, 131 
Cascade stomach, 32 
Casilan in ascites, 88 t,vdatid 

Casonl intradermal test for by 
disease, 86, 107, 764 n-inirv of 

CasUe, extrinsic factor of, In etiology or 
anamia, 522 ..n-inav of 

intrinsic factor of, In etiology 
anamia, 522, 523, 527 
Cat-bite fever, 624 
Cat-saatch disease, 624 

‘^S'ffi°r,tac.,.henar-,yr,dn.m..8T» 

Cataract in tetanv. 709 
Catechol amines, 713 

Cathartics, abuse of, 51 

CatheteilsaUoD. cardiac, m congestive 
heart failure, 240 
in Fallot’s tetralogy, 2J3 


In Fallot’s tetralogy, 

In patent ductus i-n. 

in primary pulmonary liyp* 

240 . 

In pulmonary stenosis, .ns 
of right atrium, 242 . 

in pericarditis witli 
Cauda equina, compres-iion or, 
tumours of, 430 

Causalgla, 451, 459 „ 

Cavernous sinus thromliosis. W- 
Centxal path of nervous system, 3W 

I Cerebellar abscess. 881 

atrophy, eortlrol, 377, 331 
hemorrhage, 324, 377 
peduncles, 375 
syndrome, 378 
tnrombosis, 370 
I tumours, 380 

I Cerebello-cerebTal tract, 870 

1 rubrospinal tract, 375 
I vestibular tract. 870 of, 

Cerebellum, anatomy and pb>tloi gy 
875 
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Corpus Luysii, lesion of, causing chorea, 
855 

Corrigan's button-hole stenosis, 2C0 
pulse, 2G4 

Cortical extract of adrenal glands, 711 
Corticotropin. See ACTII, 717 
Cortisone, 711 
Coryza, allergic, 125 
nervous, 125 

Cotton-wool orcas in retina in nephro- 
sclerosis, 484 

Councilman bodies in yellow fever, 747 
Courv'oisicr’s law, in 
Cow-pox, 579 
Coxsackle virus, 620 
Crab yaws, 757 
Cramp, professional, 3G9 
Cranial nerves, 881 
Craniofacial stenosis, 639 
Cranlotabes in rickets, 664 
Cretinism, 700 
endemic, 700 

Crises, tabetic, 27, 33, 115, 416 
Crocodile tears, 400 
Crohn’s disease, 48 
Croup, 130, 131,571 
Inflammatory type, ISO 
mechanical tjTw. 130, 181 
membranous, 570 
reflex type, 130 
Crural neuralgia, 4-13 
Crush syndrome, 489, 493 
Cullen's sign in acute pancreatitis, 71 
Cuneate nucleus, 300 
Curling's tiicer, etiology of, 84 
Cushing's syndrome, 710 
hypertension In, 710 
potassium depletion in, 514 
Cutaneous ncrs’c, lateral, 403 
Cyanide poisoning, 702 
Cyanocobalamln. See also Vitamin B|,. 
Cyanosis, entcrozenous, 552 
Cyclical proteinuria, 409 
Cyclosterone, in pulmonar\’ tuberculosis, 
170 

Cymogran In phenylketonuria, 090 
Cyst and Cysts, 
bronchogenic, 105 
colloid of brain, S30 
hydatid, 701 

hydatid of brain, 333, 704 
hytlnlid of heart. 230. 704 
hydatid of kidney, SIO, 70 S 
hydatid of IhTt, 83, 701 
hydatid of lungs, 100, 761 
hydalld of pericartUuni,225 
roesothrlLil medinHtinal, 150, 214 
of mediastinum, 214 
of mesentery, 123 
of myocardium. 2.10 
of pancreas, varieties of, 75 
of pericardium, 225 
of peritoneum, 120 
of stomach, 41 
of lh)Tnld. 703 
renal. 508 

retention, of kidney, 509 


Cyst and Cysts — continued 
solitary, of kidney, 509 
spring-water, 150, 214 
Cytamcn in pernicious anxmia, 526 
Cystadenoma of liver, 82 
Cystic dbease of kidneys, congenital, 508 
Cystlcercosls, cerebral, 833, 852 
Cysticercni cellulosx. 701 
Cystinuria, 504 
Cystitis, 500 

tuberculous, SOS 
Cystoscopy In hxmaturia, 472 


Da Costa's syndrome, 226 
Dalrymple's sign in exophthalmic goitre, 
606 

Damoiseau's tine, 201 
Danish vaccine prophylaxis of tubercu- 
losis, ICO 

Dapsone in leprosy, 741 
Daptazolc in barbiturate poisoning, 79S 
Daraprim in malaria, 735 
Darenthln in essential hypertcosion, 2S7 
Davidson's classification of onsmia, 521 
D.D.T, in prophylaxis of kala-atar, 7C0 
of malaria, 785 
ofpoliomyclil»8.454 
of sand-fly fever, 755 
of trypanosomiasis, 755 
In typhus fever prevention nnd 
treatment, 503 
Deafness, 403 
conductive, 403 
perceptive, 403 
sudden, 404 

Dccarboi>’lasc fnljibitor, 2S7 
DecT-fly fever, C23 
Defldcncy diseases, 002 
Degeneration, cerehro-macular, 849 
cy< of thyroid. 705 
reaction of, 300 
Dcltcr’s nucleus, 402 
Dejerine-Sotta's disease, 447 
Delhi boil. 700 
Delirium tremens, 705 
Dementia, chronic, diffetentiation from 
geneml panil^’sis of insane, 41S 
parnU'ticn, 418 
s^-philltic, 413 
Dengue. 750 

de iJutrvaln’S th\Toidills, 703 
Dercum's disease, 723 
Dermal I^cfahmani-asls, 7C0 
Dermatomi’OsltU, 650 
Dermoid rj’st, of braio, 833 
of liver, 82 

of mediastinum, 214, 225 
of mesentery, 123 
of panerm.*, 75 
of peritoneum, 120 
Devlc's dUea.«e, 450 
Dextrose In urxmla, 494 
tolerance curs'ea, CCO 
In etrlfar disease. 6l 
in dumping syndrome, 4t 
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Citrated calcium carbamide, in clironle 
alcoholism, 79 i 

Claudication, intermittent, 281, 
Claustrophobia, 374 
Clavus hystericus, 371 
Claw hand, in lead poisoning. 788 
in leprosy, 750 

in lesions of brachial plexus, 455 
in lesions of the ulnar nerve, 4 j 8 
in syringomyelia, 440 
Cllnlstbc, use of. GC8 . 

Cloxacillln, in hronchopneumonia, 157 
C04 

in septic meningitis, 315 
Coagulation time of blood, 518 
Coal tar disinfectanU. poisoiimg by, 

804 

Coarctation of aorta, 270, 273 
Cocaine bugs, 803 
Cocaine poisoning, acute, 802 
chronic, 802 
Coccidiomyco&ls, C17 
Coccydynla, 449 
Cocbin>Cb!na diarrhofa, 773 
Ccellac disease, 62 
in adults, 04 

CauT en aaliot appearance in Fallot 
tetralogy, 278 
Cobn plasma fraction, 500 
Coin sound, 209 
Colchicine in gout, 082, 084 
Cold agglutinins in etiology of homo* 

S ‘.ohinuTla, 472 
c, appendicular, 50 
biliary, 60,112 

and Intestinal, diagnosis from angina 
pectoris, 247 
without galbstone, 112 
intestinal, 50, 788, 
muco>membranous, 51 
pancreatic, 77 
renal, 50, 505 
Colitis, 52 

catarrhal, acute, 52 
chronic, 52 

muco*membranous, 51 
mucous. 51 
ulcerative, 53 

Collagen degeneration in purpura, 554 
diseases, G45, 656 
Collett’s syndrome, 19 
Colloid goitre, 692 
in thyroid gland, 693 
osmotic pressure, calculation of, 401 
Colloidal gold test, 300, 310. See Lange 
test. 

Colon, dilatation of, 
idiopathic, 60 
irritable, 51 
polyposis of, 53, 58 
redundant, 60 
spasm of, 51 
Coma, diabetic, diSerentiation from 
intracranial bremorrhage, 325 
due to bypoglycsemia, treatment of, 
678 


Coma — continued 

due to ketosis In diabetes, 670 
treatment of, 677 
hepatic, 101 
h>T>crglyca;mic, 674 _ 
hyperosmolar diabetic, 670 
h^clycffimic differentiation from in- 
tracranial hxmorrhage, 32a 
hypothermic, 703 
in alcoholic poisoning. 793 
in cholangiolitic cirrhosis, 90 
in crush syndrome, 490 
in latent urremia, 405 
in obstructive cirrhosis, 91 
in typhoid fever, 585 
in unrmia. 400 

nonkctoaciditic, 670 r„„ficLie 

Complement Hxation test in Coxsackie 
vims Infection, C2C 
in mumps, 581 


in psittacosis, 617 
in schistosomiasis, .60, 707 
in small-pox, 577 
in toxoplasmosis, CIS 
in tulanemia, 623 
Compound E, 711 
Compound F, 711 
Compressed air illness, 777 
Compression collapse of lun^, le* 
extrapleural in tuberculosis, 170 
syndrome, 489 

Coneato’s disease, 110 ,,,„„i,tate. 

Concussion and post-concussional state, 

Con^nltal defects due to rubella in 
mother, 508 .... -j.v 

ConJuncUviUs and stomatlUs win 
erythema exudativum multiforme 
buliosum,4 

m-specific urethritis and 
polyarthritis. 643 
Coon’s syndrome, 718 
Constipation, 65 
dyschezio, 65, 66 
“ greedy ” colon, 65 
intestinal. 05 

ConsUtulional hamogenia, 556 
hyperbilinibinsemia. 94 
Contraceptives, oral, 727 
Convulsive uremia, 495 

Cooley’s anemia, 633 

Coombs’ test, direct and 

in acquired acholunc jaundiM. 53- 
in congenital acholunc familial 
jaundice, 530 
Copper metabolism, abnormal, 86J 
Coprolalia, 869 
Cor pulmonale, 233 

acute, 189, 239 _ "OT 

causing tricuspid incompetence, - 
chronic, 189, 239 , . Jut in 

Coronary atherosclerosis, fat in di 
relation to, 249 
occlusion, 240 

thrombosis, 249 . nnsina 

differential diagnosis from ang 
pectoris, 247, 250 
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Diphtheria — continued 

complications of, treatment of, 571 
faucial, 571 

Immunisation, 5G2, 571 
laryngeal, 671 
na-al, 571 

pharyngeal ulcers in, 13 
prophylactic 571 
D.P.T., 5C2 

DIphyllobothrium latum, 7C3 

infestation, ansmin of, 522, 703 
Diplegia, cerebral, 348 
Diplopia, 888 

in acute poliomj’clitis, 432 
in botulism, 807 
In cerebral syphilis, 418 
In dermatomyositis, 050 
in multiple sclerosis, 437 
in sea-sickness, 780 
Dipsomania, 874 

Dlsecron in premenstrual asthma, 145 
Disinfectants, plienol and coal tar, 
poisoning by, 804 

Disseminated sclerosis. See Multiple 
sclerosis. 

Dlstomiasls, pulmonary, 108 
Dlsulfiram treatment of alcoholism, 704 
Dittrich's plugs in bronchiectasis, 140 



colonic, 47 

duodenal, 44 I 

gastric, 88 ! 

intestinal, 48 
plmryngeal, 22 
|ihnry*ngo-<csophngcnl, 22 
pulsion, 22 
tmeheal, 185 
traction, 22 
DivertlcuIUU, 47 
Dlvertlculosls, 47 
DOCA, 711 

and electrolytic disturbances, 514 
Donitb'Landstelner reaction, 473 
Down’s B>'ndrome, 701 
D-penldllamlnc in cj’stinuria, 500 
in 4ViUon’8 disease, 854 
DPT (diphtheria, pertussis and tetanus) 
Irnmurilsatlon, age programme, 502 
Draconttasls, 770 

Droplet Infection in acute pollomyelills. 
431 

in diphtheria, 570 
In German measles, GOO 
in infectious liepatllLs, 07 
In measles, 503 
in mumps, 680 
In plague, 745 

In pulmonary tuberculosis, 101 
in searlel fever, 568 
in whooping-cough, 5S2 
Drunkenness, deflnUlon of, 702 
Ductless glands, 002 

Daffy blood group, Cboml's* lest for, 520 
Damdom fever, 759 
Dumping #>-ndrome, 44 


Duodenal diathesis, 42 
diverticula, 44 
ileus, chronic, 44 
obstruction, 44 
ulcer, 42 
Duodenitis, 45 

Duodenum, carcinoma of, 45 
Duroziez murmur in aortic incompetence, 
2C5 

Dust, radio-active, carcinogenic, 148 
D-Vac pollens, 120 
Dwarf tapeworm, 705 
Dwarfism, 728 

Dyes, injected, excretion of, as test of 

liver function, 108.110,112 

of renal function, 475 
Dysarthria, 424 
Dysbarlsm, 778 
Dyschezia, 05, 00 

DysdiadokoklnesUlncercbellarsyndronje. 

870 


in chorea, 850 
Dysentery, nmcebic, 788 
bacillary, 010 
epidemic, 010 
Dysmetrla, 878 
Dyspepsia, nppendiculor, GO 
flatulent, 27 
gastric, 20 

Dysphagia, 14, 10, 24 
in acute cesophagltis, 17 
in acute retropharymgeal abscess, 13 
in aortic aneurysm, 277 
In carcinomo of msophagus, 21 
in dermatomyositis, 050 
in diverticula of ccsophagus, 22 
in fibrosis of lungs, 177 
in tcsophogeal spasm, 18 
In cESophagenl ulceration, 20 
in pericarditis with effusion, 210 
In pharyngeal paralysis, 410 
In syphilis of ccsophagus, 22 
la syringobulbia, 4-41 
in tumour of media-sllnum, 218 
sideropenic, 18 

Dystrophia ndipo*o-genHnUs, 7— 
myotonica, 001 
Dystrophies, muscular, 028 
Dystrophy, facio-scnpulo-humeral, 6-9 
of Ijindouzy-Dejerine, 029 


B cycle of malarial parasite, 701, 782 
Bale’s disease, COS 
Bastera schistosomiasis, 703 
Echinococcus granulosus, 764 
BebokJnesIt, 800 
EchoUlIa, 060 
Ccljmpsla. 480 
Eclamptic ursemia. 405 
E. coli Infections of urinary tract, 40S 
fuslformls. infection due to, 1. 4 , 0 
Efferent tracts In cerrl)ellum, 075 
Effort syndrome, 226 
Effusions, arthritic. 601, 647 
cbyliforTn, 20^ 
chylous, 775 
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Dextrose— confined 

tolerance curves— conimtiert 

in llbrocyslic disease ol pancreas. 


VO 

in tumours of pancreas, 74 
Diabcnese in diabetes, 670 
Diabile bronze. 687 
Diabetes insipidus, 723 
mellitus, 607 

after-treatment, 077 

diarrhoia in, 08 

following acute pancreatitis, 7 1 
eras, 608 . . 

high carbohydrate diet in, 07- 
maigre, 068 

treatment of, basal diet in, 07- 
correct body weight in, 072 
insulin, 672, 070 
oral hypoglycemic agents, 07a 
stabilising, 671 . . j 

starvation followed by graduated 
dieU, 671 
post-operative, 76 
pregnancy In, 070 
sugar tolerance curve in, 009 ^ 
treatment of, in cases of operation, 670 
Dialysis, peritoneal, in acute uramia, 493 
Oiapbragra, 214 
eventration of, 210 
hernia of, 21S 
paralysis of, 215 
paroxysmal flutter of, 210 
spasm, clonic, 214 
tonic, 214 

Dlanhcea, 25, 20. 52. 67 

acid-base composition of blood plasma 
In, 511 

Cochin-China, 773 
“hill,” 744 

Diathesis, allergic, in asthma. 142 
duodenal, 42 
gastric ulcer, 34 
nxmorrhagic, 553 
Dichlorphen in diphylloboihrium latum 
infestations, 703 
Dick test in scarlet fever. 509 
Die Hebralsche Krankhcit, 288 
Dienoestrol in carcinoma of prostate, 501 
in osteoporosis, 637 
Diet and Diets. 

calcium rich, in lead poisoning, 789 
Epstein’s, in lipid nephrosis, 487 
excessive fat, in relation to coronary 
atherosclerosis, 249 
gluten-free, in cceliac dbease, 64 
high carbohydrate, in diabetes 
mellitus. 672 
low protein in hepatic coma, 101 
high protein, in chronic nephrosis, 487 
low sodium in ascites, 88 
in alwrtus fever, 590 
in acute glomerulonephritis, 479 
in acute pyelitis, 499 
in amttbic dysentery, 740 
in bacillary dysentery, 620 
in beri-beri, 665 
in cirrhosis, 87 


Diet and Diets— conlinued 
in constipation, 67 
in dUbclcs mellitus. 071 
in essential hypertension, -36 
In gastric and duodenal ulcer, 37 
in gout, CSS 
in heart failure, 243 _ 
in infectious hepatitis, 98 
in lipid nephrosis, 487 
in obesity. 685 
in osteitis deformans, 03ii 
in oxnluria, 470 
in pellagra, 660 
in pneumonia. 155 
in rickets, 604 
in scurvy, 065 
in sprue, 744 
In tetany, 710 . 

in tuberculous laryngitis, 171 
in typhoid fever, 588 
in ulcerative colitis, 54 

In urinary calculus, 506 

low fat, in adult cceliac disc^e, Cj 
in cardiac infarction, 2 j- 

in pancreatitis, 73 ,..,.-,1-. 

low protein, in acute glomerulo- 
nephritis, 470 

in arteriolar nephro^lerosis, 485 
in chronic iiraml.i. 40* 
low rc-idoe. in More, 

low soil, low calorie, m I'cart 

moderate protein, low salt In kidney 
of pregnancy, 483 
normal, C84 

J3fpo‘S;'’ta'°S!;onl“e ntdemateu. 

nephritis, 482 
in heart failure, 243 
in vertigo, 406 
Dietl’s crisis, 505, 507 --f-r 156 

Digitalisin pneumonia, mdicatiorufo, 

overdose of, causing pulsus alternans 

symptoms of overdo«i^e of* 2®^ 
Digitalisation in atrial fibrillation, 
in heart failure, 243 
Dlgoxln in atrial fibrillation, 231 

fn tracheobronchitis, acute. ISO 

DibydrolachystcTol m idiopatluc yp 
,'ird'Sr#?S™tnyroldl..n.710 
in tetany, 710 

Dilantin in epilepsy. 8 j 4 „„_»,a<nca, 
Dlmcrcaprol in purpura hremorrha^ ca, 

Dimethyl-phthalate in prophylaxis of 
kala-azar, 700 
of malaria, 735 
of phlebotomous fever, 75 b 
of scrub typhus. 764 j 

Dlndevan in pulmonary ”’40 

Dlodoquin in ammbiasis camera. 
Dipaicol in paralysis agitans, 363 

Diphtheria, 570 simultaneous 

and whooping cough, simuirai 
Immunisation, 50-, S7i 
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Endocarditis, bacterial, acute, types of, 
258 

subacute, 235 

In patent Interventricular septum, 
272 

lenta, 255 
malignant, 253 
mural, 253 
non-bacterial, 25C 
ulcerative, 253 
verrucous, 250 
Endocardium, 253 
Enteric fever, 684 
Enteritis, regional, 48 
Enterobiasis, 770 
Enterogenous cyanosis, 552 
Eosinopbilla, 520 
In Addison's disease, 715 
in ankylostomiasis, 774 
in asthma, 143 
in dermatomyositls, 030 
in draeontlasis, 777 
In Hodgkin's disease, 644 
in hydatid disease, 704 
In hydatid of lung, 107 
^ leukemia, 542 
in LoetTler's syndrome, 621 
In pleurisy rrith effusion, 201 
in polyarteritis nodosa, 057 
in rat'bite fever, 62 i 
In schistosomiasis, 760, 707, 70$ 

In trichiniasls, 772 
tropical, 620, 773 
Kith splenomegaly, 520 
Epanutln In epilepsy, 854 
Epidemic catarrhal jaundice, 07 
dysentery, 010 
vertigo, 40-1 
Epilepsy, 850 
akinetic form, 851 
idiopathic, 850 

Jacksonian, In Intracranial tumnurs. 

835, 852 

myoclonic jerks In, 851 
psychomotor, 832 
temporal lobe, 850, 852, 85 i 
Epilola. 840 
EpUtaxis, 88, 120 

In dengue, 750 
in InHuenui, 003 
in katn'azar, 750 
in rclap<!ing fever, 762 
in splenic ansmia, 545 
In typhoid fever, 884 
renal, 472 

Epithelioma of larynx, 120 
of pharynx, 14 
of tongue, 11 
of tonsil, 8 

Epstein's diet In Upld neplirosLs 487 
Eptotn In epilepsy, 354 
ErtKDochenne tyi»e of pand jii«, 455 
Erb’s dystrophy, 020 
sign In tetany, 700 

parals'Hli.414 

Ergoiterol, 710 


Ergotamine tartrate in migraine, 800 
contra-indications, 8CG 
Erysipelas, 504 

Erythema exudatimm multifornie 
bullostnn wtli conjunctivitis and 
stomatitis, 4 

morginattun and nodosum in 
rheumatic fever, C-17 
nodosum in chorea, 855 
in sarcoidosis, 009 
nodosum leprosum, 751 
&ythrsmfa, 650 
Erythroblastosis foctalis, 05, 560 
Rh factor in, 05 
Erythrocytes, abnormal, 520 
fragility oh SIS 

in congenital acholuric familial 
jaundice, 531 

mean corpuscular Hb. concentration 
of, 517 

saturation index, 518 
sedimentation rate of. See Sedimen- 
tation of red cells, 
sickle shape, 632 
Erythrocytosls, 550 
in mountain sickness, 779 
Erythrmdema, 858 
Erjdbromelalgia, 291 
ETpundla, 700 

Essential hsmnlurla. 472, 607 
hypertension, 287, 283 
(hrombopenia. 55 1 
Etisal in leprosy, 761 
Eucortose, 711 

Euroydrfn In congenital pyloric stenosts, 
82 

Eventration of diaphragm, 210 
Ewart’s sign in pericarditis, 220 
Exophthalmic goitre, 091 
ophthalmoplegia, 097, COO 
Exophthalmos, mal/gnnnl, 097 
ExtracerebcUar tumours, SSO 
Extracranial nrteriol lesions affecting the 
brain, 829 

Extradural tumoura, 428 
Extrapyramldal motor neurone lesions 
299 

motor tracts of nervous system, 208 
Extrinsic factor In pernicious anxmfn, 
622 


FabUm, 472 

Facial hemiatrophy, 307, 400 
partLiI, 4-il 
nerve, anatomy of, 807 
Infmnuclcar lesions of, 399 
tunronuclear lesions of, 899 
partiijtls, bilateral, 401 

Facies Hipi>ocTaticn In acute peritonitl*. 
115 

Fado-scapalo-bometal dystrophy, fi29 
myopathy. COT 

Fjecal Tondling in intr«tln»l 
obstruction, 57 
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Effnsions — coHiinwfd 
pericardial, 219 
peritoneal, 121 

Eggs^dilcW* an<i dried, poisoniti: 

EteUch's aldehyde test, 474 
Elsenhartc strumills, 704 
Eisenmenger complex, -7U 
Electric burns. 784 

ElSracXgBm. to “™‘e fibrinou. 

pericarditis, 218 

in angina pectoris, 247 
in atrial fibrillation. -30 
in atrial flutter, 232 
in Btrio-ventncular block, -43 
in bundle- branch block, 234 
in cardiac Infarction, 250 
in congestive heart failure, 24- 
in cor pulmonale, 239 
in crush syndrome, 489 
in dissecting aortic aneurysm, 279 
in Graves' tlisease. 696 
in hsTierpotasssemla, 480, 515 
in mitral stenosis, 202 
in myscBdema, 702 
in nodaltachycardia. 228 
in non-penetrating heart Injuries, 253 
in patent ductus arteriosus, 272 
in Pick’s disease, 224 
in potassium Intoxication, 515 
in premature systoles, 229 
in pulmonary stenosis, 271 
in pulsus alternans, 235 
in rheumatic carditis, 257 
In simjile paroxysmal tachycardia, 
227 

in sino-ntrial block, 233 
in sinus anhythmia, 227 
in tricuspid stenosis, 268 
in Wolff-Parkinson-lYhite syndrome, 
235 

normal, 217 

Electio-eocephalogiapby. 842 

In extra- or epidural hamorrhnge. 820 
Electro-encephalogram in cerel>r«l 
dysrhythmia. 74 
in cerebral tumours, 834 
in chorea, 856 
in epilepsy. 850. 852 
Electrolyte balance in lypliold fever, 588 
normal, 611 

Electrolytic and water balance, restora- 
tion of, In urxima, 494 
balance, disturbances of, 518. 667, 089 
Electromyograms in ocular headache, 867 
Electromyography, 800 
Qeetron microscopy In collagen diseases, 
645 

ElepbantiasU tn fllariasis, 775 
non-filarial,295 
Elepbantoid fever. 775 
Embolectomy, 192 
Embolus, amniotic fluid, 189 
arterial. 231 
cardiac, 249 


Embolu,— 

cerebral, 253, 203, 826, 32T 
fat, 189. 190 
iotestina!, 253 
mesenteric, 123 
paradoxical, 272, 827 
^monary,189, 253,264 
renal, 253. 263, 480 
retinal, 253, 255 
splenic, 253,263, 549 
systemic, 231 
Emphysema, 171 
atrophic, 176 
compensatory, 175 
focal, 181 , 

Bcneralised chronic, 178 
interstitial, acute, 172 
localised. 175 
mediastinal, 212 
secondary, 175 
senile, 176 
vesicular, acute, 174 
Emprosthotottus, 605 
Empyema, 204 

necessitatis, 205 -2 

Enanthem la iatcrtiou, 

Enavld, use of as contiai^ti , 
Encephamis. lelhsrg.ca, 345 
acute bulbar tvpe, 845 

amyostatio-akinetic typ • 

apoplectiform type, &45 

cerewllar type, 845 2 ^ 

diabetes insipidus following. 


oiaoeies 
byperkinetlc 

Japanese type, S45 
meningitic type. 34® g ^5 

moDosymptomBtlP type, as 

ncuritic type, 845 -aralyti® 

pseudo-tabetic or pseudo para y 
type, 845 

Sre^:t.‘'Tpbfh=..u.ep.=U.= tppu. 

345 

visceral type, 345 

EpTegletirto 

infectious fevers. SW 

disseminated, acute, 840 

due to virus of herpes simplex, 

;iS4“rein™cule.B45.5S0 

I EuSS“yd.S?>.,,up>'>-l=toltolgtr. 

E.'Sbstopsto, 

in lead poisoning, 

Endarteritis oblitcra^SSO 
Endemic cretinism. 700 
goitre, 693 
hematuria, 765 
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Ftoln*l s^drome in meningococcal 
meningitis, 312 
Frost bile, 782 
Frozen shoulder, 644 

Fnisemide in acute cedema of lungs, loo 
in heart failure, 244 
Furadanlin in acute pyelitis, 409 
in cystitis, 501 

GaUbock, polycythffimia hypertonics of, 
283, 551 

Galt, ataxic, 806 
cerebellar, 806 
festinating, 806 
high'Stepping, 806 
hysterical, 806, 371 

in spinocerebellar ataxia, 446 
reeling or drunken, in cerebellar- 
syndrome, 803, 870 
scissors, 800, 849 
spastic, 800 
Galactoszemla, GOO 
Galactose tolerance test, 77, 93 
Gall-bladder, 106 
carcinoma of, primary, 109 
secondary, 110 
empyema of, chronic, 109 
Infected, in cholelithiasis, 111 
inQammation of, 100 
parasitic infection of, 100 
“strawberry,” 107 
torsion of, 109 
tumours of, malignant, 109 
simple, 100 
Gall-stones, 111 

associated with chronic cholecj'stltls, 
108 

calcium carbonate, 111 
laminated cholesterol, 111 
mixed , 111 
mulberry, 111 

pure caldutn bilirubin, 111 
pure cholesterol, 111 
varieties of, 111 

Gallop rhythm in heart failure, 241 
in hypertensive heart disease, 237 
Camma-giobuUn in prophylaxis of 
Gemmn measles, 608 
in prophylaxis of measles, 50^ 
poliomyelitis, 484 
In whooping cough, 583 
Candy-Gamma nodules, 645 


i>andy-Camma nodules, 645 
CangUo-neuToblastoma of medlaslinum, 
218 

Ganglionblockingagents contra-indicated 

in pregnancy kidney, 483 

In essential hypertension, 280, -87 
Cenicular, 300 
inferior (petrosal), 407 
Inferior (trunk), 400 
superior (jugular), 407 
stellate, pro^ne hydrochloride block 
In facial par^ysU, 401 
trigeminal, 803 

CingUonectomy, stellate and upper 
dorsal. In angina pectoris, 249 
stAcxoxT’s wiriaxa. 


Gangosa, 757 

Gangrene, diabetic, WO 

local in Raynaud’s disease, 29- 

gangers niff toes In pink disease. 359 
CiS:"S;m 1 oo of. io etiology of 

iSSSfmy.^rtial. in duodenal nicer. 
43 

SgSdtTitto-Jelnnnl ulcers. 
Gastric analysis, tubeless, 523 

hyperchlorhydria m, -7 

cooling, 88 . 

crises, hxmatemcsis in, 33 
in tabes, 416 

dyspepsias, 26 

Si^^SiS.-io'iiented In bnrWtumte 
poisoning, 708 

KSt^iotepnnerenUti,.ri 

■slrtSS&as 

for, 87 
CaJtritlJ, acuU, 24 
atropWe, 26 
obronic,25 
hypertrophic, 26 
pWegmonow, 24 

superficial, -6 

gjS^SKtula^46 
8 SS^Slao“timffl.;'duodenal ulcer. 

junol nnd Enslro-iejunal ulecrs. 
ensti" lutr.unnlcri.es In exopMhalmie 

In chronic ulcer. 35 

In diagnosis of 

Caocbcx’»dUeasej5--,^ Gierke s 

diagnosis from 
disease, IOj 

Gce-HHterdis^e.6- 

^SS‘'oTie...S 

‘=™durinp pJSieO-- ' 

200 


ClfiaatUm, 710 , 

I CtoglvlUJ, gene™' 

margin^' » 

oleeraUre. 1 
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F»ct., I" 

in »cute massive liver ™ 

In Charcot’s cinbosls, 00 

In diarrhcca, C8 

fat content of. Jn chronic pancrentitK 


in callac disease, 63, 0 1 f 

In diarrhcca, 68 

In hepatic lesions, 77 _ 

In pancreatic lesions, 70,70, 7,> 

occultbSd in ?SM Occult bW ! 

FaBel’i sign in yellow fever, 748 *■ 

Fallot’s tetralogy. 

X-ray flndinRS in. 273 
Famine fever, 752 
or war osdema, COO 
Fanconl’s syndrome, 637, 080 
Farcy, 611 
buds. Oil 
pipes. Oil 
Farmer’s lung, 180 
Fascioliasis, 708 
Fat embolism, 180, 100 
necrosis, 70 
tapeworm, 761 
Fatty liver, lO-l 

Feeding, continuous inlragnstnc drip. In 
anorexia nervosa. 28 . , , 

Feel, burning, in portal cirtliosls, 80 
Felly’s syndrome, 034 | 

Femoral nerve, 402 • 

Fertility vitamin. 002 
Fever, elephantold, 775 

Intermittent hepatic of Charcot. In ! 
gall-stones, 111 ; 

Fevers, infectious, 502 

encephalomyelitis associated wUn, 
340 

Fibrinous cast of bronchi, 130 
Fibrocystic disease of pancreas, 73 
Fibro-elastosls, endocardial, 239 
in infancy, 200 
Fibropenla, 559 
Fibrosis, endomyocardial, 239 
hepatic, diffuse, 84 
of lung, 177 

diffuse interstitial, 179 
Fibrositis, 625 
Fibrothorax, 202, 206 
Filaila bancrofti,774 
Fllariasis, 774 
Fingers, clubbed, 640 

in adult cceliac disease. 64 

in bronchial carcinoma, 149 | 

in bronchiectasis, 140 

In congenital heart disease, 271 

in Crohn’s disease, 49 

in emphysema, 178 

in empyema, 205 

in fibrocystic disease of pancre.rs, 73 
in fibrosis of lungs, 178 
in Hanot’s cirrhosis, 90 
in hyperthyroidism, 698 
in pulmonary tuberculosis, 165 ^ 

in subacute bacterial endocarditis, 
255 


Fingers, clubbed— confiiiurd 

unilateml.ln saccular aneurysm.2T0 

Fi^a'n’* cramp, In tetany. 708 
FUb poisoning, 809 


Flalsnl's disease, 694 

Upping tremor In hepatic <^,101 

Flint’s murmur in aortic Incompe . 

nuM and electrolyU balance. 611 
disturbance of, 511 

assessment of type, 61o 
causes of, 514 
treatment of, 515 

I pl^^lo^cal^considcrations, 511 

001 

in rheumatic fever, 0-17 
from legs, 24-1 
In ascites, 88, HO 

In neriennllnl 
In pleumi 

In subacute nephilti*. 48- 
thrill in ascites. 121 
Flukes, 705 
Focal emphysema, 17- 
Infection, 2 

Fator hepaticus, 101 
Folic ucid, 003 

In achrestic anicmla. 52.* 
in nn»min ot •piun, 52». 

in nuUitional megaloblastic 
ansmia, 520 -ontra 

In pernicious nnKmia, conxru 
indicated, 520 

Fomlles In Infectious feven, 56- 
Food, analyses of, 073, 674 

20 

F„?Srn b«nin throngh. 

Foreign bodies in stornwh, 41 
Foster-Kennedy ^y^^S^o^omiasis, 707 
StnipSitlodnnnl ulcer 

In gastric carcinoma, 40 

in gastric ulcer, 85 

Fraenkel’s exercises in tabes, 

Fragllltas ossium, 639 

73 Fragility of bones, familial. 70 

Frambeesia, 757 .kk is7 

FricdlSndet’s pneumoma, 155, 
Friedreich’s ata^a, 444 

case sheet for, 444 _ .--fantilism. 

tis, FrOhlich’s type of pituitary 
722, 728 
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Hsemobydropericardlum, S28 
Hsemohydrothorax, 207 
acute, 620 
chronic, 630 

Hamolytlc disease of the new born, 05 
Hsmopalcardium, 222 
Htcmoperitooeum, 121 
Hsmophilla, 658 
dia(rn<»is of, test for, 550 
HremopnCDmothoraz, spootAnrous, 21 J 
Hzemopoletic principle, in simple achlor* 
hydric ansimla, 527 
sj’stcm, 517 

Hscmoptysis fn fdiopathlo pulmonary 
sidcrosis, 102 

simulation of, by betel nut 
chewing, 103 
spurious, 102 
true. 102 

Ilscmorrhage, capsular, Q23 
cerebellar, 324, 377 
cortical, 824 
eplduml, 820 
extradural, 820 
mtric, 82 

intestinal, 63, 538. 640, 557, 638. 004 
intracerebral, 823 
operative mortality, 825 
intracmtilHl. 810 
inedultar; , 824 
meningeal, 823. 424 
mesenteric. 122 
mid'bmin, 824 
pontine. 824 
pulmonary, 101 
splinter, 255 
subarachnoid, 822 
thalamic, 824 
ventricular, 824 
HtcmorTbagIc diathesis, 653 
disease of Mwbom, 600 
thrombocythsmla, 500 
UxmoicTopalcardlua, 222 
Hremoserothorax, 207 
Hxmoslderln In urine In 
lurmochroniatosis, C88 
IlxmostderosU, pulmonary, 102. 202 
with mitml stenosis, 105 
Ilicmothorax. 200 
HalitoiU, 2 

Hamartoma of lung. 170 
llamman'Rlch syrndrome, 170 
Ham's acid serum test. 472 
Hand In acromcgnly, 720 
HaBd*ScbQ11cr>CbrUtUn disease, 648, 724 
Hanot's cirrhosis, 80 
Hansen's bacillus, 7*0 
Hargreaves, L..K. cells of, 055 
Ilartnup disease, CS9 
liashlmoto's disease, 701, 704 
Hay fever. 125 
Headache. QOO 
cervical, 863 

due to limln tumour, 807 
due to rhanges In Intracranial 
pressure, SCO 
doe to eye conditions, he? 


Headacbe->eonh‘nued 
due to fever, 8C7 
due to general diseases, QOS 
due to high blood pressure, 807 
due to bbtomine, 807, 803 
due to nnsol, paranasal and TnoBtold 
dbease, 807 
flick, 804 
tension, 808 
trncUoJi, 807 
varieties of, 80G 

Heaf multiple puncture test, 107, 100 
Hearing, tests for, with audiometer, 
403 

Heart, abnormalities of, congenita], 280 
apex of, systolic murmur at, 259 
block, arhorisntlon. 235 
alrio-ventricular, 233 
bundle^branch, 234 
siQO>atrial, 238 

“otrur en taM ” appearance of, 278 
dbeoses of, congenital, 260, 723 

Campbell's clossiilcation of, 270 
oligtemic, 270 
pleontemic, 270 
hypertensive, 2ST 
in arterioscleroab, 281 
bclucmJc, 245 
pttlmonary, 238 
disorderly action of, 220 
effort syndrome. 220 
electrocardiogram of, normal, 217 
failing, 2-tO 
failure, acute. 240, 248 
left. 240, 243 
left and right, 241 
right, 240, 242, 243 
congestive, ^0 
osdUm In, 122 
bydatid of, 7C4 

injuries of. non-peoetraUng, 252 
in mitral steoosts, X*ray appearances 
of, 201 

lrre{i^aritiefl of, 228-230 
lesions of, congenital, 200 

abnormalitica of position, 260 
combined, 270 

defects of conducting tissue, 270 
main veoaels, 2G0 
septal and fcetal passages, 260 
valvular, 2C0 

murmur, systolic, at apex, 250 
valvular disease of, cbrooJe, 258 
Heartburn, 20, 2S 
Heat cramp, 782 
exhaustion, 782 
hyperpjTeada, 781 
stroke. 781 

lltbcrdes's nodes In osteoarthrltb, 040 
Hetrfordt's syndrome, diagnosis from 
Mikuiirx's, 10 
uvroporotld fever, 603 
Helac^Medla disease, *31 
llellet's operation In eardlospoum, 20 
llemiteorla. bMemporol, to acremegaly, 
720 

Hc^ttropby, fidol, S97, 890 
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CixdleBensatlon In catdnomaof pancreas, 

CJ In'subacute combined degeneration 
of spinal cord, 442 
In tabes, 41C 
GUndcri, 611 
Glands, salivary, 14 
Glandular fever. 609 
Globulin, nntihffimopWli^ 560 
Globus hysteriinis, 14, 18, 24^70 
GlotnenilonepbrlUf, acute, 477 

chronic, 481 . ^ . 

in etiology of nephroUo syndrome, 

inl^temic lupus erythematosus, 655 
GlomcrulosclerosU, IntercapUlary, 
ehronic, 488 
GlosilUs, acute, 9 

chronic. 10 . , 

Glossopharyngeal nerve, anatomy or, 

400 

motor lesions of, 407 
sensory lesions of, 407 
Glossopharyngeal neuralgia, 407 
totter, 440 

Glucagon in insulin shock, 678 
Glucagen, produced in pancreas, 667 
Glucocorticoids, 711 
Glycogen disease, 104 
Glycosuria, 471, 666 
plluilary, 720 
renal, 670 

Goitre, colloid. 692, 693 
endemic and sporadic, 693 
exophthalmic, 694 
tymphadeoold, 704 
nodular, 693 

parenchymatous, diffuse, 693 
retrosternal, 694 
simple, 698 

Goitrogenic substances, 693 
GoU, fasciculus gracilis, 800 
Gonadotropic bormoaes, clinical 
applications of, 718 
Gonorrhoea, 600 
Goodpasture’s syndrome, 170, 192, 478 
Goundou, 767 
Gout, 680 

Cowers and Spiller’s distal type of 
juvemle muscular dystrophy, 
629 

distal type of myopathy, 
difleTentiatton from peroneal 
muscular atrophy, 447 
mixture, 866 
Gracile nucleus, 800 
Gradenlgo’s syndrome, 892 
Graham Ste^ murmur in pulmonary 
regurgitation, 268 
Grand mat, 851 
Granulocytopenia, 585 
Cranulomata of thyroid, 705 
of tongue, 11 

“ Grasp-reflex,” 826, 885, 728 
in cerebral thromhosls, 826 
in intracranial tumours, 882 
in mongolism, 728 


Craves* disease, 694 
secondary, 609 
Gsawiti tumour, 507 
Ground itch In ankylostomiasis, 778 
c'rnwth vitamin, 662 

GiSScthldSe in essential hypertension. 

C^aln-Bani syndrome, 453 
Coinea-wotm disease, ne 
Coll, essential luematuria of, 472 
Gumma, 690 
of adrenals, 714 
of brain. 883.412 
of heart. 233 
of larynx, 129 
of lungs, 182 
of teaophagus, 17, 22 
of pharynx, 18 
of stomach, 88, 42 
of tongue, 11 
of tonsils, 8 

Habit spasms, 868 
Hsmangloma of Intestine, os 
HsmatemesU. 82 

blindness following, 8S 
causes of, 80 
In acute leukemia, 688 
In alcoholic poisoning, 794 
In carcinoma of stomach, 88 
In chroolo gastittls, 26 
in duodenal ulcer, 48 
In gastric ulcer, 85 
treatment of. 87 
In hernia of diaphingm, 216 

emWu., 

In ttsophageal ulceration, 28 
In portal thrombosis, 82 
clrThosis,86 
in splenic anemia, 645 
In j^low fever, 748 _ 

.ever,, trartmenl of. in^cl, CT 

treatment Of. mediml, 87 

Hematoma, subdural, acute, SJi 
chronic, 821 
Hematomyella, 424 
Hsmatonhads, 424 
Hematuria, 471 
endemic, 765 
e8scntial,472, 698 
in Euteriosclerosis, 281 
HemoctoomatosU, 687 
dietary, 688 

HemogenU, constituUonal. 655 
Hemoglobinuria, 472 
exercise, 472, 473 _ 
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Hypntsxaii— continued 
of lung, active, 187 
passive, 187 

Hypcralkalffimlc periodic paralj'sis, 034 
Hyperbaric oxygen in cardiac infarction, 
251 

in carbon monoxide poisoning, 797 
Hypcrbilirublnsemia, constitutional, Ot 
Hypercalctemia, 700 
ia osteitis detormans, 635 
Hypetebiorhydria, 27, 4G 
Hypergiycaeznla, in diabetea mellitus. 
C07 

in aea-sickness, 780 

HyperlnsuUalsm in pancreatic tumours, 
74 

Hypermetrla, 8SC, 878 
Hyperparathyroidism, primary, 700 
Hyperpiesia, 281, 2S4 
Hyperpituitarism, 718 
Hypcrpotassacmla in unemia, 492, 495 
Hypersplenism, S30, 635. 537, 55 1 
primary, 554 
Hypertension, acute, 283 
t^nlgn, 285 
dironic, 283 
essential, 237, 284 
portal, 121 

pulmonary, primary, 240 
renal, 283 
severe, 885 

Hypertensive cerebral attacks, 235. 821, 
405 

eiiccphalopatby, 495 
vascular disease, complication of, 483 
HypertbyToldlsm, C9-1 
^ter ^yroidectomy, 705 
masked, 090 

Hypertrophic osteoarthropathy, 6-10 
in Hanot’s cIrTho«!s, 00 
■featosli. 105 

Hyperventilation tetany, 710 
Hypoadrcnta. 714 

Ky’^calcacmla after thyroid operations, 
707 

in tetany, 707 
in uncmia. 402 
Ilypochlorhydrla, SB, 40 
llyTOgammaglobulInxmla, 501 
Hy'poglottal ner\'e, anatomy and lesions 
of, 411 

Hypoglyxsemla, 070 
coma due to, treatment of, 077 
in angina pectoris, 210 
in panerealic tumours, 77 
in •en'-aickneits, 780 
Hypoglycjemlc ngents, 075 
untr*j«mivenrst, 722 
HypogonadXim, 720 
liypo^ratbyToliUitn, 707 
idiopathic, 710 
HypoplesU, 288 
ilypopltuitarism, 721 
ilypopotassjemla, 033 
In urasnU, 4P2, 4t>3 
I i yp^ro tf las Esla, 4 0 1 

In a*eltes, tlgnineanrc of. 121 


Hypoproteinsemia — continued 
in Tronic intcrcapillary 
glomerulosclerosis, 488 
in etiology of cedema, 401 
Hypoprotbiomblnsmla, SCO 
in erythroblastosis fcctalis, 00 
Hypotensive drugs in essential hy^per* 
tension, 280 

Hypothalamic lesions and obesity, OS 1 
Hypothyroidism, 700 
and obesity, C84 
diorrheea in, OS 
masked, in adults, 703 
primary or congenital, 700 
secondary or acquired, 701 
Hypotonia fn cerelwlJar-syndroine, 878 
Hysteria, 370 
traumatic, 821 


Icterus, 01 

gravis neonatorum with 
erythroblastosis, 05 
hsmoly'tlc, 530 
acquired, 531 
Index, 77 
neonatorum, 05 
Idiopathic epilepsy. 850 
hypoparathyToidisro, 710 
pulmonary lunmosiderosU, 179 
ateatorrhera, 04 
Idiosyncrasies, food, 809 
ItelUs, regional, 48, 60, 50 , 120 
Ileostomy, terminal, In ulcerative colitli, 
55 

Ileoi, duodenal, chronic, 44 
paralytic, 60, 58 
Immersion fool, 782 
liand, 782 

Immunisation of Infants and clilldren, 
age programme, 502 
in pertussis and diphUierin, potio* 
myelitis in relation to, 431 
locubatloo period in infectious fes'ers, 502 
IndlcanuiU, 471 
Iscbriatioa, physiological, 792 
Infant Hercules, 713 
InfsalUe ocrodymia, 353 
paralysb, 431 
»cur>'y. CO t 
InfanUlltm, 72S 
iotesllnal, C2 
pnnerenlie, C2, 728 
pituitary, 721, 723 
renal, 728 
thyroid, 728 

In/aoti, newborn, hsrmofrbagic dheaw 
of, 5C0 

nutritional enzmia of. 528 
porterior basic meningitis of, 31 1 
procT e* »lTe spinal mnseular atrophy 
of, 447 

Infarction, cardiac, 2 19 
of kidneys. 507 
cf liver, 70 
of lun^, 189 

Infection, focal, from dental aluKv^ess, s 
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Hcmlpancreatectomy in adenomatosis of 

HeSSa'rraW'i*'' 'Atonic, In cctebmt 
thrombosis, 820 
Henoch’s purpura, 54, 657 
Hepat lobatum, 105 . i tnt 

Heparin in pulmonary thrombosis. 181 
Hepaslab In adult cceliac disease, 0 j 
Hepatic coma, 101 
efDciency testa, 77 
toxemia, 87 
Hepatitis, 78 
amotbic, 789 
Weetious, 78, 83, 07 

and catarrhal jaundice, 87 
epidemic, 07 
lupoid, 09 
neonatal, 05 
toxipathic.lOO 
trophopathic, 100 
Hepato-lentlcular degeneration, 808 
Hepatoma, 102 

Hepatomegalla glycogenica, 104 
Hcpatoptosls, 70 
HermaphrodlUsm, pseudo, 730 
true, 730 

Hernia of diaphragm, 184, 215 

diagnosis from angina pectoris, 
247 

hiatus, chronic cESophagitla in, 17 
Herolnlso, 800 
Herpes, aural, 890 
buccalls, 4 

facialis, in influenza, C04 
iablalis, in malaria, 734 

in meningococcal meningitis, 812 
in pneumonia, 152 
otlcus, 890 
coster. 440 

and chicken pox, identical virus, 672 
differential diagnosis from pleurisy, 
199 

in arsenic poboning, 791 
in Hodgkin’s disease, 542 
Hespeiidin in hxmorrhage, 664 
in SchSnlein's purpura, 557 
Hess, capillary resistance test of. 555 
Hetrazan in leucocytosis, 521 
in loaiasis, 77 G 
in onchocerciasis, 770 
in wucheria bancrofti, 775 
Hezamethonium bronude in essential 
hyperteiLsion, 286 
Hexcestiol, 726 

incarcinomaofprostate, 501 
Hiccough, 18,214, 345 
High blood pressure, 282 
V. Hippel’s disease, 377 
Hippocratic facies in acute peritonitis, 
115 

fingers in hypertrophic 
osteoarthropathy, 640 
succussion in pneumothorax, 210 
Hirschsprung's disease, 60 
His, bundle of, 225 

delay in conduction In, 234 
interruption of, 232 


' Hlulng '* breathing In chronic 
uitemla, 403 

Histamine absorption in Intestinal 
obstruction, 50 

In etiology of asthma, 14- 

Injection in pernicious anamla, results 

|n*^^8Lmple achlorhydric amemla, 
results of, 527 
reaction in leprosy, 751 
Hisloplasma skin test, 618 
Histoplasmosis, 018 
Hodgkin’s disease, 103, 213, 5-0, 54- 
relapsing type. 544 
sarcoma, 644 

Hoffman’s sign in tetany, 709 
Homogentliic acid. 087 
Homologous serum jaundice in 
morphinism, 801 
Hookworm disease, 778 , 

Hormones, tactogenlo or luteotropic, 
717 

of ovary, 720 
of pituitary body. 717 
of testes, 725. 726 


Homer's syndrome. 149. 293. 441. 6*-^ 
20 

Houssay experiment, 607 
697 

Hutchison syndrome, 714 

Hydatid cyst, 704 
disease, 764 
of brain, 833. 764 
of heart, 236, 764 
of kidney. 508. 764 
of liver, 83.704 
of lung, 106, 764 
of pancreas, 78 

HydraVinr^in’ endarteritis obliterans, 
282 

Hydrocephalus, S40 
acquired, 841 
congenital. 840, 338 
external, 840 

Internal, 840 
Hydronephrosis, 503 
intermittent, 503 
Hydroperlcardlum, 221 
Hydroperltoneum, 121 
Hydrophobia, 614 
Hydropneamothorax, 23, 208 
Hydrops fffitalis, 05 
Hydrothorax, 203, 244 
Hymcnolepls nana, 765 
Hyosdne poisoning, 803 

.nd ob«Uy. 

H^^iaemla of liver, active, 70 
passive, 70 
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Kabler'* djjeaje, 033 
Ka!a>azar. 750 

Kantor’s string sign in Crohn’s disease, 48 
Kartagcncr’s sjTidrome, 180 
Ka>*scr-FIclsher ring in progressive 
lenticular degeneration, 803 
Kenny treolmenl of poHomyelilis, 485 
Keratitis, interstitial, 508 
Keratoderma, 120 
Kemlcterus, 06 

Kemig’s sign in acute aseptic meningitis, 
810 

In serous meningitis, 820 
In meningococcal menlrigltis, 812 
in poliomyelitis, 432 
in tuberculous meningitis, 808 
Ketosis, coma due to, treatment of, 
677 

diabetic, fluid and electrolyte balance 
in, 524 

Kidney and Kidneys, 
ortiflclal, use of in crush syndrome, 
400 

biopsy, percutaneous, 475 
cake. 510 
cardiac, 607 
congestion of, 507 

cystic degenemtlon of new growths of, 
503 

disease of. congenital, 508 
cysts of, 60S 

excreting power of, os test of renal 
function, 474 
floating, 506 
function, tests of, 474 
See also under Fteoal function, 
fusion of, 510 
horse'Shoe, 510 
hydatid cyst of, 510, 704 
b>7>crtension in relation to, 25S 
infarction of, 507 
inflammation of, 470 
KimmcIstlcMVilson, 488, 070 
movable, 500 
of pregnancy, 483 
polycTstIc disease of, 603 
retention c}*«ta of, 500 
solitary cyst of, 600 
•yphllls of. 507 
luoerculfwls of, 502 
tumours of, 607 

Kinetic deviation In lesions of vestibular 
nerve. 4bt, 405 

King-Aimstrong units In Infeclloui i 
hepatitis. 03 

In obstnietlw Jaundice, 77 I 

In surgienl Jaundice, 09 ' 

KUs cancer of stomach, 09 | 

Klelne^Levta syndrome, 053 
lOcptamaQls, 874 
KUnefcHcr's syndrome, 729 
Kllrpel»rell fj-ndtome, 453 
KtumpVe type of parsJyiU, 45S 
Kore-jerVi In eerelx-lUr-syndrome, 370 
KotlonychU In tnoidiageal spasm, 19 
la tiiDpIe aehtorhydrie oaiRaU, £27 


Koadolfon'i operation In elephantiasis, 
770 

in SlUfoy’s disease, 205 
KopUk't spots in measles, 563 
Komkow's psychosis, 821, 453, 794 
in diabetes, 070 
Knkenbeig tumour, 80 
Knpffer cells, 01 

Ktmmaul type of air hunger in diabetes, 
008 

Kvelm test for sarcoidosis, 600 
Kwashiorkor, 666 
Kymography, X-ray, 217 


Labfo-glotso-pharyugeal paralysis, 420 
Lartoflavin, 663 
Lactulose, 83 

Lafonec’s atropMc cirrhosis, 84 
Lag curve in gl>*cosur{a, 607, 069 
in renal glycosuria, 670 
Lambllasls, diarrhoa In, 67, 63 
Laminectomy in prolapsed Intervertebral 
disc, 467 

Landonzy-Djjerine's dystrophy, 620 
Landry’s paralysis, 485 

differentiation from myelitis, 427 
Lange teat In acquired sypnills, 593 
in multiple sclerosis, 433 
In general paralysis of Insane, 417 
in syphilis of nervous system, 414 
in ta^ dorsalis, 412, 417 
in tuberculous meningitis, 800 
Longue du chat condition of brain In 
general paralyse of insane, 410 
La Rage, 614 
Laryngeal crises, 410 
diphtheria, 571 

Larjitglsisns stridulus, 181, 409 
Lar^gldi, simple, acute, 137 
chronic, 
stridulosa, 180 
•yphlliUc, 128 
tuberculous, 123, ITl 
Laryngo-spasm In Infantile tetany, 70S 
Larjmx, 127 

inflammation of, 127 
tnusclei of, 181 
nerves of. 182 

cedema of, inflammator}*, 7, 0, 12, 180 
non-Inflommatory, ISO 
paralyaLs of, 182 

bilateral abductor, 133 
complete, 193 
in tnlUa] stenosis, 2C3 
In pericarditis with effusion. 220 
In saccular aneurysm, 270 
organic, 1S2 
total, of one cord, 183 
unlUtrra) abductor. 189 
stridor of. Infantile. 191 
syphilis of. 129 
arqulre^l. 120 
co ng c n ltiU. 128 
tumours of, malignant, 129 
simple. 129 
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Infectious diseases of known and 
doubtful etiology, 600 
fevers, 602 

enanlhem in, 562 
exantbem in, 662 
fomites in, 502 
incubation period in, 602 
isolation period in, 662 
noUHablc diseases. 602 
prodromal period in, 662 
quarantine period tn, 562 
Influenza, 602 
vaccination, 604 
Insane, general paralysis of, 418 
Insulin, adminbtratlon of, 672, 
in diabetes. 667 
lipodystrophy, 670 _ 

sensitivity lest in panhypopituitarism 
722 

shock, treatment of, glucagon, 678 
Intercostal neuralgia, 448 
Intermittent claudication, 281, 282 
Interstitial nephritis, acute, 480 
neuritis, 451 
peripheral neuritis, 452 
Intervertebral disc, prolapse of, 467 
Intestinal anthrax, 614 
crises, 410 
diverticula, 46 
obstruction, 66 
schistosomiasis, 765 
spasm, 61 
lotestloes, 42 

carcinoid of, malignant, 60 
tuberculosis of, 108 
tumour of, malignant, 58 
simple, 68 

Intracerebral hasmorrhage, 823 
capsular, 323 
cortical. 824 
Intracranial aneurysms, varieties of, 818 
hsmonbage. 819 
tumours, 833 

'X.ray examination in, 807 
Intradural tumours, 428 
Intzagastric drip, continuous, 29 

feeding in rupture of cnsophageal or 
gastric veins, 88 
in hepatic coma, 101 
Intxavenotis drip therapy in electrolytic 
disturbances. 515 

Intrinsic factor of Castle In pernidous 
anamia, 523 
in simple achlorhydric 
627 

Intussusception, acute, 55 
chronic, SO 
Iodine in goitre, 694 

radio-active, in exophthalmic goitre, 
608 

Iodised oil in diagnosis of bronchiectasis, 
140 

table salt in goitre, 694 
Iron, in rheumatoid arthritis, 052 

in simple achlorhydric anamia, 627 
Irritable coloo, 51 
Iscbsmlc heart disease, 245 


lionlazid and paia-amlnosall^llc acid 
combined, in pulmonary tuberculosis, 

streptomycin wmbined, In 

tuberculous meningitis, 810 

In acute tuberculous pentomtis, 120 
in chronic tuberculous peritonitis, 
120 

in empyema, 200 , , 

in pulmonary tuberculosis, nu 
In spinal caries, 430 
In tuberculosis of tonsils, 8 
reactions to, 170 . 

Itch,** the, in caisson disease, 778 


J 2 cl«i>nlan .pntp,y. dHfer.nlJ»lIon from 
ldtop»tMc tpllepsy. 852 
dlUcrentialion from raemngo 
vascular syphilis, 414 
In Intracranial tumoi^, 835 
flu In encephalitis periaxialis diffusa, 

in idiopathic epilepsy, 85- 

JarUch-Heriheimer focal reaction, 414 
reaction in syphilis, 600 
Jaundice, 01 
acholuric, acquired, 631 
‘lalfi 


black, in pancreatic tumours, 75 
C8tortbni,97 . 
classification of, McNee s, u- 
Rlch's, 02 
combined forro, 92 
dissociated, blood in. 77 
due to ^gs and poisons, 96 
hiemolytic, 94 

hepatocellular hepatic, 02, 03 
homologous serum. 93 
in chronic pancreatitis, 78 
in ncw»born, 05 
latent, blood in, 77 
leptospiral, 621 , o. 

non-h®molytic, familial, 04 
obstiuctive, 03 
extrahepatic, 03 
intrahepatic. 03 
recurrent of pregnan^, 97 
regurgitoUon (obstructive), 92 
retention. 92 
spirochsetal, 621 

v^dtL’ B^rgh tet in. M. “8 

in progressive bulbar paralysis, 421 
Jaw'WinUng, 891 
jejunal ulcers. 45 
Jelly nystagmus, 438 

nperation tor angina pecTOris, 
JitaStag. osteitU inberonlosa nrultipto 
JtSSk'mmS’ai dystrophy. 629 
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Lobectomy In adenoma of bronchus, 147 
in bronchiectasis, 141 
in carcinoma of bronchus, 150 
in lung abscess, 100 
in lung cysts, 108 
Lobstein's disease, 630 
Locomotor ataxia, 415 
Loculatlon syndrome in cerebrospinal 
fluid in compression myelitis, 420 
Locfller’s syndrome, 165, 521, 057 
Lorain type of pituitary infantilism, 721, 
728 

Low blood pressure, 288 
Ludwig'* angina, 6 

oedema of larynx In, 180 
Lumbago, 625 

Lumbar sympathectomy in Ilaynaud's 
disease, 293 

in thrombo-angiitls obliterans, 200 
Lambo**acral plexus and its brancbes,462 
"Lumpy Jaw** in cattle, strcptothrix 
causing, 607 
Lung end Lungs, 151 
obacess of, 161, 104 
aspiration, 104 
bronchogenic, 104 
from Infected ^ts, 105 
hsmatogenous, 104 
mediastinal, 105 
necrotislng, 105 
tronsdiaphragmatic, 105 
actinomycosb of, 182 
active hypcncmia of, 152, 167 
ospergllfosla of, 163 
blast lajuries of, 187 
collapse of, 184 

concussion of, hasmorrhaglc, 187 
congenital agenesis of, 151 
consolidation of. 162 
in Q fever, 504 
cysts of, congenital, 107 
dermoid, 107 
dust diseases of, 180 
emphysema, 171 
fibrosis of, 177 

hxmoslderosls, 170, 202 
fluke disease, 108, 705 
gangrene of, 100 
hydatid dbeose of. 100, 701 
bypenrmla of, ocllve, 187 
passive, 187 
In scleroderma, 105 
infarction of, 189 
Infections of, nspirotlon, lOl 
moniliasis of, IBS 
erdema of, acute, 188 
chronic. 180 

primary malignant growths of, 177 
resection of, in bronchlectasb, 141 
In pulmonary tul'crculosb, 170 
resolution of, 153 
rheumotoid, 105 
sequestration of, 151 
syphilb of. acquired, 162 | 

congenital, 162 

tumour* of, malignant, 177 . 

simple, 170 | 


Lung and Langi— continued 
vital capacity of, 124 
in emphysema, 174 
volume, residual, 174 
Lupus erythematosus, systemic, 15, 16, 
654 

of nose, 120 

pharyngeal ulcers In, 18 
Lutenbacber complex, 270, 272 
Lymph nodes, mediastinal, enlarged, 218 
puncture in plague, 740 
in tiypanosoimasls, 755 
Lympbadenold goitre, 70 1 
Lymphadenoma, 542 
Lympb&mta, aleuloemlc, 540 
Lymphatic leucoeytosb, 520 
Lympbocytlcchorio-meningitb,ocutc,810 
Lympbogranoloma, 542 
Lymphorrhage* in myasthenia gravb, 
682 

Lymphosarcoma of tonsil, 8 
secondary, of lungs, 177 
Lyssa, 014 


Machinery murmur in patent ductus 
arteriosus, 271 
MacroglobtiUnxmla, 501 
Magnesium deflciency, 709 
Malaria. 781 

parasite of, E cycle and PE phase of, 
701, 7S2 

parasite of, life cycle of, 781 
types of, 731 

therapy of spinal syplUlb, 414 
Malarial Wmogloblnuria, 780 
Malignant pustule, 018 
neutropenia, 585 
Malta fever, 589 
Mantoux test, 207, 109, 809 
Maple ntup urine dbease, 090 
Marbie'Moe dlsenae, 039 
Marboren in small-pox, 578 
Marclxlafa\’a'MIcheU s)*ndrome, 478 
Marfan's syndrome, 272 
Marie’s hereditary cerebellar ataxia, 410 
Mean corpuscular lib., 517 
concentration, 513 
Measles, 508 
German, 503 
Miccine, living, 505 
Meat pobonlng, 805 
Meckel’s dlrcrriculum, 40 

In Intestinal obstruction, 50 
ulcer formation In, 8 1 
Meconium ileus, 73 
Median ners'e, 458 
neuritb,451 

Mediastinal lymph nodes, enlargement 

cr.2i8 

•rndrome, S28 
MedlistlnUlt,212 
syphUiUe, 212 
MemutlBum. 212 
esreinozna of, 21S 
cy*Uof,214 
emphysema of. 212 



INDEX 


Lasigue’s sign In sciatica, 4Cj 

Lateial cutaneous nerve. 403 

Lateiopulslon in paralysis ngilans, 

S60 

Lathyrlsm, 809 , 

Lautence-Moon-Biedl syndrome. 72. 

Lead poisoning, 780 ■*-* 

subacute, 787 
toxic episodes in, 788 

- of in tuberculous 

Le^^and^'VWte’B coagulation time 
method, 518 
Leishmaniasis, 759 

dermal, 700 .. 

Lenticular degeneration, progressive. 303 
Leontiasis osaca, 030 
Leopard growl in saccular aneurysm, 
276 

Leprosy, 749 
cutaneous, 750 
indeterminate. 750 
lepromatous, 750 
maculo-ansathetio, 750 
neural, 750 
tuberculoid, 750 
Leptomeoiagitls, 807 
Lethidroue in acute morphine poisoning, 


800 

Leucine crystals in urine in acute yellow 
atrophy of liver, 100 
Leucinosls, 090 
Leucocytes, abnormal, 520 
normal, 518 
Leucocytosls, 620 
in carcinoma of stomach, 40 
in cardiac infarction, 250 
in congenital acholuric familial 
jaundice, 531 
in typhoid fever, 585 
lymphatic, 520 
polymorphonuclear, 520 
Leuco-erythroblastlc anaemia, etiology of, 
522 

Leucopenia in primary atypical 
pneumonia, 160 
pathological, 521 
physiological, 521 
Leukzemla, 537 
aleuksmic, 542 
cutis, 540 
eosinophilic, 542 
granulocytic, chronic, 541 
lymphatic, acute, 537 
chronic, 530 
monocytic, acute, 537 
myeloid, acute, 637 
chronic, 641 
subacute, 538 

Leukeran. See Chlorambucil. 

Leukoplakia buecalis, 10 
of ffisophagus, 22 

Levophed special ampoule in car^ac 
infarction, 251 
LIbman*Sacks syndrome, 054 


ia tabes, 410 

treatment of, 418 
Limb, crushed, treatment of, 480 
Lindau’s disease, 877 
Lloitis plasticB, 89,42 
LIpsmIa, 480 

LlpodyiUophla progressiva, 680 
Lipodystrophy, insulin, 070 
localbed, CSO 
Lipid nephrosis, 486 
Lipidoses, 646 
Upidosls. cercbroside, 547 
Upomatosis, localised, 080 
universalis, 684 
LithosU, 180 . , . 

Lltten's sign of pleurisy, 201 
Little’s disease, 848 
Liver, 78 

abscess of, 60 
actinomycosis of, 108 
amyloid, 103 
calcification of, 83 
carcinoma of, primary, 

secondary, 102 

cirrhosis of, alcoholic, 84 
biliary, 89 

obstructive, 90 
Charcot’s, 90 
cbolangiolitie, 89 
congestive, 91 
Hanot’s. 80 

in infectious hepatitis, 97 

Laennec’s atrophic, 84 
parasitic, 01 
pigmentary, 01 
’* pipe stem, 767 
portal. 84 

post*necrotio, 80 

syphilitic, 91 
unilobular, 89 
xanthomatous, 90 
cysts of, 82 
efficiency tests of. 77 
fatty degeneration of, 104 
hamopoietic functions, 
investigation of, 77 
hydatid disease of, 83, 704 
infarction of, 79 
inflammation of, 78, 80 

necrosis of, acute massive, 99 
palms in portal ciwhosM, 86 , 

pipe-stem cirrhosis of. In intestma 
schistosomiasis, 767 
polycystic, 82 
puncture biopsy, 78 
sarcoma of, primary, lOo 
secondary, 103 
sugar iced, 80, 119 
syphilis of, 105 

tuberculosis of, 105 

tumours of, malignant, 10- 
simple, 102 
LoaUsIs, 776 
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Motor neurone — continued 
upper, lesions of, 200 
path from cerebral corteac to muscles, 
200 

tracts, extrapjTamidal, 2os 
Moulage sign in sprue, 748 
Mountain sickness, 770 
Movable kidney^, SOC 
MQller’i muscle, relation of, to 
exophthalmic goitre, 605 
Multiple neuritis, 452 
sclerosis, 437 
Mumps, 70, 580 
Murine typhus, 501 

Murphy’ssignlnchroQlechole(^Utis ,108 
Muscles, 025 

motor path from cerebral cortex to, 206 
reaction of degeneration in, 800 
Muscular atrophy, peroneal, 410 
progressive, 422 

spinal, progressive, of infants, 447 
Sudeck’s, G3G 
Muscular dystrophies, 028 
dystrophy, juvenile, 020 
pseudo-hypcrtropliic, C28 
rheumatism, G25 

Musculocutaneous ner\*e, 4 go, 403 
Mushroom poisoning, 800 
Mustard cos poisoning, oplostic aruemla 
in. 634 

Mustlne hydrochloride. See Nitrogen 
mustard. 

Myalgia. 625. 020 

Myancsio elixir in amyotrophic lateral 
sclerosis, 421 
Myasthenia gravis. 032 

thymic tumours in, 725 
Myasthenic reaction, 032 
Myatonla congenita, 030 
Myelitis, 420 
scute, 420 
chronic, 427 
compression, 420, 428 
lumbar, 427 
transverse, ocute, 414 
cervical, low, 427 
thnmclc, 420 
Myelography, 800 

in compression myelitis. 430 
in prolapsed Jntcn*erlcbral disc, 407 
M>t!omatosIs, multiple, C3S 
Myelopathy In cervical fpondylosis, 401 
Myelosclerosis, 522 

Myleran In chronic in)*elold leulormla, 
642 

Myocarditis, simple, acute, 237 
suppurative, acute, 237 
M>*ocardlum, 230 
atrophy of, 230 
cloudy swelling of, 230 
cjila of. 230 

degeneration* of, amyloid, hyaline and 
ealeateous,230 
vascular, 237 
dilatation of. 237 
bitty dnreneratlon of. 230 
fatty InOitratioQ of, 230 


Myocardium — eonftnued 
fibrosis of, 230 
granutomata of, 236 
hypertrophy of, 230 
infiammations of, 237 
pathological a^ections of, 230 
rupture of, 237 
tumours 236 
Myoclonic jerks in epilepsy, 851 
MyDglDhlnuria, 473 
M)‘opatbJes, 028 

Myopathy, distal, Gowers and Spiller 
tj'pe, diirercntiation from peroneal 
muscular atrophy, 447 
thyrotoxic, chronic, 007 
Myoplegia, Intermittent, 033 
Myositis fibrosa, primary, C20 
ossificans, progressis’c, 027 
streptococcal, 028 
Myotonia atrophica, 081 
congenita, 030 
Myotonic reaction, 031 
MysoUne in epilepsy, 354 
Mysophobla, 874 
Myxsdema, 701 

circumscriptum thyrotoxicum, 000 
Myxedematous madness, 703 


NaUs, parrot's beak or puffin’s bill, in 
pum)onary tubertulosis, 185 
spoon>shapM, in Plummcr^Vinson 
syndrome, 18 

in simple achlorhydric nnsmla, 527 
Kalldlxlc odd in pyeliUs, 500 
Narcolepsy, 853 

dlfferentiaUnn from epilepsy, 853 
Nasal crises, 410 
Nasse’s law, 658 
Necrosis, acute TnnS5l\*e li>*er, 00 
ocvte tuhu)ar, 48S 
pancreatic, 70 

Negri bodle* In brain In bydropbobla, 
014 

Nematodes, 7C0 

Neo*Eplnloe la Stokes'Adams* attacks, 
234 

Neo-Mercarole In hyT^crthyroldLsm, 603 
Neomydo In hepatic coma. 101 
Nfoslam In tropical sore. 760 
Neostigmine In myasthenia grnvLi, 633 
NephriUs. 470 
cias'lficatlnn of, 470 
Bllh’s, 470 
focal, 480 

fucmorrhoglc, acute. In meningo- 
coccal meningitli. 812 
latentltlal. acute, 4S0 
nephrotic. 481 

potassium-Ioting, diagnods from 
family periodic paralyvli, C3t 
talt-lmfng. 514 
sul«rute. 491 

noD-erdematnu* tyr^» 457 
^etnaliHis type, 481 
type 1.470 477 
IJrpeS.4T0 
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Mediastinum — continued 
tumouw of* simple, 218 
malignant, 213 

"'af,SS: «Unt of 00.00 dl.o«.tloo 

in. 6' 

In adult cceliao disease, 64 
Meglmlde In barbiturate poisoning, 708 
Meigs’ syndrome, 203 _ 

Mel B in trypanosomiasis, 75* 

Mdsena. In amcebiasis, 788 
In duodenal ulcer, 43 
In epLstaxis, 126 
in gastric ulcer, 35 
in hsematcmesis, 88 
In hsemoptysls, 103 
in crsophageal varices, 28 
MeUnoglotsia, 8 

Mclioidosb, 612 . . » 

Menaphthone in hamorthagie ^ease ol 
the neTrbom, 661 

Menaphthonum in hsemorrhage, 663 
Miniiie’i symptom complex, 406 
syndrome, 405 
Meningeal bsmorrhage, 424 
Meidnge* and spinal medulla, tumours 
of. 428 

Meulaglsm, 817 
MeaingitU, 807 
aseptic, scute, 810 
basilar, 808 
benigu, acute, 816, 681 
in mumps, 581 
leptospiral, 807, 817 
lymphocytic, 316 
scute benign, 816 
memngococcal, 811 
pneumococcal, 815 
posterior basic, of infants, 811 
pyogenic or suppurative, 814 
septic, 814 

serosa circumscripta, 817 
serous, acute, 316 
tnberc^ous, 808 
Meningococcal septicsmia, chrome, 812 
Menlngo-encephalitls in mumps, 581 
Meningo-myeUtis, chrome, 413 
Menlngo>vascular syphilis, 412 
Mental deficiency, congenital, 

differentiation from hypothyroidism, 
701 

distress and reflex spasm in tetanus, 
treatment of, 607 

Mepacrine in lamblia Intestinalis, 68 
in malaria prophylaxis, 785 
Mephlnesin, causing tuemoglobinuiis, 472 
Meralgia panesthettca, 452, 463 
Mercury poisoning, 785 
Merseburg triad of signs, 696 
Mesenterltls, 122 
Mesentery, 122 
cysta of, 123 
htemorrhage of, 122 
infiammation of, 122 
new growths of, 128 


Meseotery— confinued 

•tructural abnormalities of, 122 
thrombosU and embolw of. 123 
tuberculous lymph nodes of, 128 
Me«ntoin in epilepsy, 854 
Mcsolheilo®*^ of lung, 177 

myMthenia 683 

MetaboUim, disorders of, 662 
Methmmoglobinsmla, 652 
Mcthlstrgide pcscril) in erythromel- 
algia, 202 
In migiulne, 806 
Melhonlum salts in essential 
hypertension, 286 
Methyl alcohol poisoning, .9- 
testosterone, 725 

In menstrual disorders, 720 
Methyldopa in bype^ension, 287 
in Bubaradmoid bsmorrhage, 823 
Metronldaiole in gingivitis, 2 
Mlaocephaly, 728 
Mid-btaln hamorrhage, 8-4 
tumours, 836 
Migraine. 864 

MlkuUc*’* syndrome, 15 

causing xerosWs. 14 

Milk, diseases earned by, 108, »o/ 
MffiJpSYrl’cuufflbrinotis periesrdiUs, 
218 

Mflkman’* syndrome, 637 
Mllroy’s disease, 205 
Mlnafen in pbenylketonuiia, 690 
Mineralocortlcolds, 711 
Miner’s auemia, 778 
Minkowski’s disease, 680 
Mitral lacompelence, 238 
opening snap, 250, 261 
stenosis, 260 _ .tnnt 

valve, calcification ut,i261 
ring, dilatation of, 259, 

Mlxogen in senile osteoporosis, 720 
hlmblus’ sign in eiopht£almic goitre. 696 
Mongolism, 728 

leukemia in, 728 _ . ,4. 283, 

Monoamine oxidase mbibitors, 144, 

Mononeuritis multiplex, 657 
Mononucleosis, infecUous, 609 

Morbllli, 563 
Morbus caduceos, 851 

csnileus,270 , --t 

maculosus of Werlhof, 854 
Morphine poisoning, acute, 7U» 
Morphinism, 800 
Morphoea, 656 
Morvan’s disease, 441 
Moss syndrome, 651 
Motor neurone,_dis^« o^ - ^^3 

amyotrophic lateral •_ joq 

p^rogr^sive bulbar P3^ys«. 4-0 

^ muscular atrophy, 4M 

ophthalmoplegia, 420 
extrapytamidal. lesions of, 299 
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Nicotinic ncM In cerebral embolus, 
828 

in chronie glossitis, 10 
in pellagra, 606 
in sprue, 745 

in ulcerative gingivitis, 2 
Niemann-Pick disease, ^8 

diagnosis from Von Gierke's 
disease, 105 

NUevar to increase sveigbt, 720 
Nilodln (miracn D), in urinary 
schistosomiasis, 767 
Nitrofurantoin in acute pyelitis, 400 
Nitrogen mustard in carcinoma of 
bronchus, 151 

in chronic myeloid leukicmia, 542 
in erytliremia, 551 
in Hodgkin's disease, 545 
toxic effects of, 545 
Nodular goitre, 603 
Noma, 4 

Nonne^Apelt test in general paml}*sts of 
insane, 410 
in tabes, 417 

in tuberculous meniogitis, 310 
Non-adematous typo of subacute 
nephritis, 482 
Non>txopteal sprue, 64 
Noradrenaline, 251, 711, 707 
In pneumonia, 156 

Nor«ethlsterone In menstrual disorders. 
720 

Notidable diseases, 502 
Nucleoprotetn metabolism, OSl 
Nucleus, cuneate, 000 
Deiter'e. 402 
grncile, 000 
lentiform, 200 
pulposus. herniation of, 467 
superior, 402 
Nystagmus, 405 
caloric test in, 405 
fixation, In cerebellar syndrome. 370 
rotation test in. 405 


Obesity, C81 
Obturator nerve, 402 
Occult blood t«t. in ankylostomiasis, T74 
in carcinoma of stomach, 40 
in duodenal ulcer, 43 
In enstde ulcer. 85 
In IntesUnat diverticula, 47 
In Intestinal new growths, 50 
OcbronoiU. 6S0 
Ocular myopaU>yi Wt 

Oculo^motor muscirs, 888 
ners-cs, anatomy of, CSO 
Inftnnuelrar lesions, 801 
Iraiotvi of, 800 
nuclear lesions, 800 
•upronuclear lesions. 800 
fEdcna. Bngio>neurotic, 201 
intestinal, 50 
astbrax, 013 
famine or war, CQO 


fEdema — continued 
fluid, subcutaneous, in acute 
glomerulonephritis, 478 
in lipid nephrosis, 486 
In acute glomerulonephritis, 400 
in nephrotic syndrome, 401 
of larynx, 7, 0, 12, 180 
of lungs, 188, 180,485 
renal, nathoiogy of. 400 
spontaneous periodic, 201 
CEdematous type of subacute nephritic, 
481 

fEtopbageal hiatus hernia, 215 
CEsopbagltmtu, 18 
hiatal, 10 

OBsophagltls, acute, 16 
chronic, 17 
phlegmonous, 17 

(Esopbagoscopy in carcinoma of 
oesophagus, 21 
In cardiospasm, 20 
In cesophagitU, 17 
in simple tumours of osopbagus, 21 
in sypnilis of ccsophogus, 22 
Id ulceration of cesophagus, 23 
In varices of oesophagus, 23 
(Etopbagus, 16 
atitsia of, congenital, IB 
carcinoma of, 20 
dilatation of, 10, 23 
diverticula of, pulsion, 22 
traction, 22 
exeision of, total, 21 
leukoplakia of, 22 
obstruction of, IT 
polypi of, 21 
rupture of, 17, 23 
sarcoma of, 21 

spasm of, diagnosis from angina 
pccto*. 247 

riummcr- Vinson syndrome, J8 
primary, 18 
rrOex, is 

stenosis of, congenital, 18 
syphilis of. 22 
tumours of, simple, 21 
^errs of. malignant, 23 
peptic, 23 
simple, 23 
syphlUtlc. 23 
traumatic, 28 
tuberrulons, 23 
varices of. 23 
(Ettradlol, 717, 720 
tEstrogeot, 718 

In treatment of carcinoma of pfT>'tafe, 
501 

uws of, 713 
Olfictory nen-e, 891 
lesions of, 331 
OUgorta. 409, 451. 4S0 
Ooebeerra volvulus, 776 
OnchocfTCtaiit. 776 
Ophthalmic faster, 4-tO 
Opbthalmoplegli. exophthalmic, C97 
nrogrrssive, 420 
O^thetoee*. C05 
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NephioUlhluU, BOi 

Ncphropto»U,COO 

NephroicleroiU, tirteriolar, 481 

I>!tphiotli, 470, 485 
amyloH. 457 
llpld.480 

Nephrotic »yndrome, 435 

Nmc and Nerve*, 
auditor)', 401 
circumflex humeral, 430 
common peroneal, 403 
cranial, 031 
elRhUi, 401 
eleventh, 410 
facial. 807 
femoral, 402 
fifth. 803 
fourtli, OSO 
clossopliarynKcal, 400 
hypoglossal, 411 
lateral cutaneous, 403 
plantar, 481 
popliteal, 401 
long ihoraele, 450 
medial plantar, 403 
popliteal, 403 
median, 458 
musculocutaneous, 400 
ninth. 4P0 
obturator, 402 
oculo-motor, 890 
of Dell. 450 
olfactory, 831 
optic, 892 
peroneal, 403 
phrenic, 454 
pneumognstrlc, 40S 
posterior Interosseous, 457 
radial. 457 

reaction of degeneration In, 800 
recurrent larynaeal, lesions of, 182 
root aymptoms In cervical spondylosis, 
460 

sciatic. 403 
seventh, 897 
sixth, 880 
spinal, 802, 448 
accessory, 410 
Etato-Bcoustic, 401 
superfitual peroneal, 403 
superior laryngeal, lesions of, 18! 
tenth, 408 
third. 886 
tibial, 463 
trigeminal, 893 
tumours of, 454 
twelfth 411 
ulnar, 458 
s'agus, 408 
s'estibular, 404 
Nervous system, anatomy and physiology 
of, 296 

brachial plexus and Its braoebes. 
455 

central path, 800 
cerebellorubral tract, 268 
cervical plexus and Its branches, 45 4 


examination of, 803 
of molor ncuronca, 420 
extrapyramldal molor neurone 
lesions, 209 

extrapyranddal motor IrncU, 20S 
Jumbo-saeml plexus and it* 

branches, 4C2 m 

motor path from cerebral cortex to 
musdes, 200 
rtibresplnal tract, 200 
sensory path from periphery to 

ijittm, MO 

sttinlo-ruhrol tract, 209 
syphilis of, 412 

tectospinal tract, 209 

upper motor neurone 
\TsUbulosplnal tract, 

Neural mnsenlaf atrophy, progreaslve,4io 
Neuralgia, bmclilal, 448 
cervlco-occipltal, 418 
crural. 4t9 
glowopharyneeal, 407 

Intercostal, 419 

of spinal nerv».413 
pianlar, 410 
poit-berpetle, 450 
sciatic. 418 
trigeminal, 300 
Neoiailbenla, 873 
NeQritU.450 
axial. 881 
bnchiai. 451 

dirTuse.891 as? 

hypertrophic. progrtMlve, 447 
interstlUa). 40-1 
median, 451 
inuUIpJe. 452 
optic. 883 
peripheral. 432 
inlerrtlUal, 834 
iTtro*bulbar, 833, 6- 1 
unilateral, 433 
sciatic, 404 

ulnar, 451 _ 

Neuro-drcuUtory asthenia. — « 
Neurokinin in migrmne. 804 
K^SSSSrSr^Tfborders of m.e 
Nemo-SiSiopathy, 

arteriolar nephrosclerosis, as* 

in unemla, 490 

Neuroses, cardiac, M6 

obsessive-compulsive, aoa 
occupational, 869 
pharirngeal, 14 

Neutropenia, malignant, 53 j. 

New-born, hamorrhagio disease 
500 

jaundice in, 95 

L. in dinb..- in-IP'-”’ 

724 
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Para»!Uc wonns, 761 
Parathormone, 705 
In tetany, 710 

Parathyroid deflciency causinc tetany, 
707 

glands, 705 

Paratyphoid fevers, S88 
Paravarlola, 677 

Parenchymatous goitre, diffuse, 608 
s^hili3,412, 416 
Parkinsonian mask, 8C0 
syndrome, differentiation from 
paralysis ngitans, 801 
Parkinsonism, ortcriosclerotlc, 231 
In encephalitis lethargica, 345 
Parkinson's disease, 860 
Parotid bubo, 15 
localised fatty infiltration of, 16 
Parotitis, acute septic, 16 

specific. Ste Mumps, 580 
chronic, 15 
epidemic, 680 

Panot’s beak nails In pulmonary 
tuberculosis, 105 
nodes In congenital syphilis, 607 
Parry's disease, 004 
Parry-Romberg syndrome, 441 
Patent ductus arteriosus, S7Z 
foramen ovale, 272 
ventricular septum, 272 
Paterson-Kelty syrndrome, 18 
Pathophobia. 874 

Paul^Bunoelt test In glandular (ever, 817, 
010 

PE phase of malarial parasite, 781, 782 
Pcl'Cbsteln syndrome, 644 
Pelfosls rheumatica, 657 
Pellagra, 005 

Pemphigus, syphliltfc, 507 
Penldllamlnc hydroclilor. In progressive 
lenticular degeneration, 80 1 
Pentamidine In trypanosomiasis, 765 
isethlonatc In kala>aznr, 700 
Pentapyrrolldlnlum bltnrtrate In 
essential tiypcrtenslon, 2S0 
Pepper syndrome, 714 
Peptic ulcer, 34 

of trsoptmgus, 23 
Periarteritis no<losa. 050 
Pericardial effusion, 210 
Pericarditis, 217, 2lD 
constrictive, climnie, 224 
oente, 217 
dry, 217 

filirinous, acute, 217 
plnatle, 217 
puniJenl. 222 
sero<fibrinoxiB. SID 
tulicretilous. 222 
with effusion. 210 
Pericardium, 217 

abrading of. In angina pectorl*, 210 

adherent, varieUca of, 221 

calcined. 223 

cyst* of, 223 

new growths of. 225 

re s ection of. In Plck'i disease, 224 


Perihepatitis, acute, 80 
chronic, 80 

Perinephric, abscess, 601 
PeripberaJ circulatory failure, 245 
neuritis, 148, 452 
Perisplenic, 550 
Peritoneum, 114 
cysts of, 120 

new growths of, malignant, 120 
simple, 120 
Peritonitis, acute, 114 
bile, 110 
chronic, 110 
diffuse plastic, 110 
gonococcal, 116 
localised plastic, 110 
pneumococcal, in girls, 115 
proliferative, 110 
tuberculous, ocute, 115 
chronic, 110 

types of, ascitic, 110 
caseous, 110 
plastic or fibroid, 110 
tabes mesentericA, 110 
Peritonsillitis, 7 

Perltrate In angina pectoris, 240 
Perleche In Plummer-Viason Syndrome, 
18 

Pcrmldln in hamopty^Is, 104 
Pernicious ansmia, 622 

Set also Ansmla, pernicious. 
Peroldln in hyperthyroidism, COS 
Peroneal muscular atrophy, 440 
nerve, 408 
Pertussis, 682 
Petit ma], 851,854 
triad, 351 

Peulz-Jcghci’s syndrome, 65 
Phaeochromocytoma, 7)8 
Pharyngitis, acute catarrhal, 11 
atrophic, 12 
catarrhal, 12 
chronic, 12 
granular, 12 
aeptlc, 12 
sicco, IS 
almple, 12 

Pharyngp-ccsophageal diverticulum, 22 
Pharynx, 1 1 
and mouth, 1 
diverticula of, 14, 22 
neuroses of. 14 
tumours of, malignant, 14 
simple, 14 

ulcers of, diphtheritic, 13 
cpilhcliamatous, 10 
follicular, 13 
In fevers, IS 
ayphilltle.l8 
turwrruIfKfs. 13 
Phtnlndiooe (Dlnde%Tin). 101 
Phenol pnl»oninff. S04 ^ 

Phenotybenxamlne In Raynaud s 
dl*ea«e. 293 

pheotoUmlne. lo dlajpoth of 
pharodifomoeyloma. 713 
phenylkrtenoria, t39 
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opium addiction, 800 

Oppcnhelm’s disease, 680 

"‘’“'kSphtio -auroti. family Idiocy, 

primary and secondary, 884, 386 
chiasma, lesions of, 885 
nerve, anatomy of, 882 
lesions of, 883 
neuritis, 883 

radiations, lesions of, 885 
tract, lesions of, 885 
Oral hypoglyaemic agents, 675 
Orchldectomy subcapsular, in carcinoma 
of prostate, 501 
Oriental sore, 760 
Ornithosis, CIS 
Orthostatic proteinuria, 469 
Osier's disease, 550 

nodes in subacute bacterial endo- 
carditis. 255 
Osteitis deformans, 634 
monostotic, C35 
fibrosa circumscripta, 636 
focal, 636 
senerallsed, 630 
tuberculosa multiplex cystica of 
Jangling, 600 
Osteoarthritis, 640 
Osteo-axthropathy, in carcinoma of 
bronchus, 143 
hypertroplde, 640 
in Hanot’e cirrhosis, 90 
Osteogenesis imperfecta, 630 
Osteomalacia, 637 
tetany in. 707 
Osteoporosis, senile, 030 
spinal, 636 
* varieties of, 636 
Oiteopsatbyrosls, 689 
Osteosclerosis, diffuse, 639 
Otic herpes, 450 
Otitic hydrocephalus, 817 
Otosclerosis, 404 
Ovarian asthma, 142 
Ovaries, 726 

internal secretion of, 726 
Oxalurla, 470 
Oxidase reaction in acute lymphatic 
anaemia, 538 

in acute myeloid leuluemla, 538 
Oxycephaly, 630 

In congenital acholuric familial 

Jaundice, 531 
Oxytodn, 718 
Oxyuxlasls, 770 

Pachymeningitis, 807 
cervicalU hypertrophlca, 418 
Paget's disease of bone, 634 
Palindromic rheumatism, 652 
Paludrine In malaria, 785 
PAM In syphilis, COO 
in yaws, 758 

Pancoast tumour of bronchus, 148 


Panaeas, 69 
calculi of, 76 
carcinoma of, 74 
cyst-adenoma of, 75 
cysU of, hydatid, 75 
proliferative, 75 
retention, 76 

deficiency of, congenital, 78 
fibrocystic disease of, 63, 78 
fibrosis of, 73 
pseudocyst of, 75 
tumours of, 74 
Pancreatic colic, 77 
Infantilism, 62, 728 
necrosis, 70 
Pancreamis, acute, 70 
serum amylase in, 71 
catarrhal, chronic, 72 
chronic, 43, 72 

serum amylase in, 72 
gangrenous, 70 
httmorrhagic, 70 
Interstitial, chronic, 72 


suppurative, 70 , 

urinary ^astatic index in, 70 
virus, 70 

Panhypopituitarism, antenor, 72^ 
Panniculitis, relapsing, febnie non- 

in lesions of spinal cord, 806 
Pantothenic acid, 668 
Papatacl fever, 768 
PapUUtU. 883 
PapUlffidema, 883 
in Intracranial 

Para-amlnosallcyllc acid tn peritonitis, 
tuberculous, 116. 120 
in pulmonary tuberculosis, 170 
in spina) caries, 430 
in tuberculosis of kidney, 503 
in tuberculosis of tonsils, o 
Paracusis, 404 
Patadlone in epilepsy, 854 
Parsestbcsia, pharyngeal, 14 
Pazagonlmiatls, 188, TGS 
Paralysis agitans, 860 
Aran-Duebenne, 788 
ascending, acute, 485 
bulbar, progressive, 420 
spastic, 421 , 

complicating diphtheria, Oil 

diaphragmatic, 215 
Erb's syphilitic, 414 
facial, bilateral, 400 
general, of insane, 418 
Infantile, 481 

lablo-glosso-pharyngeal, 420 
Landry’s, 435 

laryngeal. 132 . 

In saccular aneurysm, 270 
oculo-molor, 420 
periodic, familial, 633 
hyperalkahemlc, 634 
thyrotoxic, 034 
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Pncumothorox— confinu«cI 
simplex, 20S 

spontaneous, benign, 208 
in emphysema, 174 
suffocative, 209 
Podagra, G80 
Poisoning by alcohol, 792 
by arsenic, 700 
by aspirin, 709 
by atropine, 803 
by barbiturates, 708 
by belladonna, 803 
by benxcne, 795 

by beryllium, lung changes in, 180 
by catDon monoxide, 706 
by cheese, 809 
by cocaine, 802 
by corrosivea, 83 
by cyanide, 702 
by eggs, 805 
by Dsh. 804 
by food. 07, 804 
by gas, 24 
by hyoscine, 803 
by lead, 780 
by meat, 805 
by mercury, 24, 785 
by methyl alcohol, 705 
by morpmne, 800 
by mushrooms, 809 

by opium, 800 

by phenol and coal tar disinfectants, 
80i 

by potatoes, 809 
by rj’e, 809 
by strychnine, 802 
ptomaine, OO-t 
Poisons, the, 785 , , 

Pokcrback In rheumatoid spondyitus. 
Gi2 

PolIoencephallUs, 431 
Poliomyelitis, acute, 431 
braln<stem type, 433 
cerebellar tjTie, 433 
cerebral tST*, ^3 
mixed types, 433 
non-parolyllc typ*» ^^2 
neurille type, 433 
spinal type, 433 
spreading tyT>e, 433 
subcUnical Infection in, 43- 
^•accInat5on, age programme, OO- 
Polllnosts, 125 

Polyarteritis nodosa, acute, OjO 

In asthma, 142 i. 

Polyarthritis, non-specHlc urethritis and 
conjuncUvItU, 0-13 
Polycystic disease of kh^peys. 508 
Polycylhtcmla hypertonlca of CnlsbOefc. 
2S3, 551 
ruhm. 550 
secondary, 550 

Pol^orrhonuclear leueocytenis, 520 
Polymyalfil* rheumatlea, 027 
rolym)‘oslUs, 020 
lucmoTTliagicn, 050 


Polyneuritis, 452 
endemica, 065 
toxic, acute, 435 
Polyorrhomenltis, 110 
Polypi of Intestines, 58 
Polyposis, gastric, 41 
intestinal, 55 
of colon, 53, 58 
Polyserositis, no 

In ndherent pericnrdium, 221 
Polvurla, 468 , , 

Pol^nyl chloride tube, use of. In car- 
cinoma of oesophagus, 21 
Pontine haemorrhage, 82 1 
Ponto-cerebellar angle Utmours, abo 
Pool's sign in tetany, 709 
Popliteal ner\'e, lateral, 403 
medial, 4C3 
Porencephaly, 823, 849 

Pork tape worms, 761 

Porphobilinogen in unne, 478 
Porphyria, 473 

PoTtecaval°^anitomotie operations in 
splenic ancemia, 640 
shunt. 88 

Portal cirrhosis, 84 

thrombosis, 82 n** 

Post-cbolccystectomy 
Post*concu«Iooal slate, 8-0 . . 

post-odcold carcinoma In trsopbageol 
spasm, 19 

dra'n?^ ln°»te«a of luns. IDO 
in bronchiectasis. 74, 141 
in bronchitis, 133 

disturbances, 514 
in diarrhera, 03 
In rtRion-nl ileitis. OD 

inloxim'lo". 

nerdilornie'l''''' 

potasslam-secrctlng tumour, CS 
potato glands, 009 

KSVl'*i“nUon menn. in uleem.is. 

■I'*''*”' 


kidney of, 483 
pemldous ftn*mU of. 5.0 

In cbMity, C33 
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PhlebUtl raigraM, pulmonary thromljosU 
In. 180 

PhlebojclerosU, 282 

Phlebolotnou* fever, 758 

Phobia*, 878 , . . 

PhospbaUie.in carcinomaofproslale.oOl 
in generalised osteitis fibrosa. 700 
In idiopathic Btcatorrhcca, Cl 
in liver diseases, 77 
in osteoporosis, C37 
in Facet's disease, 085 
in rickets, 004 

Phosphatutia, 470 . , • 

Phosphorus, radio-active, in clironic 
lymphatic leuksmia, 5 tO 
in chronic myeloid leukaemia, 54- 
ineiythnemla, 551 
in Hodgkin’sdisease, 515 
Phrenic cnish In hernia of diapliragm, 
216 

nerve, 454 
Phrenospasm, 18 

Physical agents, diseases due to, 778 
Pica In ankylostomiasis, 774 
Pick's dbease, 80, 110, 224 
Pigeon breeder’s lung. 180 
Pigmentary function of liver. 

Investigation of, tests for. 77 
Pigmentation in Addison’s disease, etio- 
logy of, 714 

Plow body, displacement of, 834 
Pink disease, 8S3 
eye, 603 

Plnworm disease, 770 
* ‘ Pipe stem ** cirrhosis of liver, 707 
PUtol-ihot perforation complicating 
diverticulitb, 47 
Pitiessln tanoate, 725 
Pituitary body, 717 
glycosuria. 720, 721 
hormones, 717, 718 
Pituitary in etiology of liypcrtenslon, 284 
lnfantilbm,728 
tabes. 719 
thyrotrophin, 717 
Plague, 745 

immunbation, 747 
Plantar nerve, lateral and medial, 494 
neuralgia, 449 

Plasma, acid base composition of, 511 
512 

proteins in liver disorders, 78 
proteins in sarcoidosb, 600 
prothrombin In, estimation of, 518 
transfusion in blast injury of lungs, 187 
in kwashiorkor, 660 
volume, reduction in, in etiology of 
cedema, 491 
Plasmocytoma. 638 

Plasmodium, falciparum, 731,732,785 
malarte. 731,732, 785 
ovale, 731,782,785 
vivax.731,7S2,735 
Plateau type of speech in epilepsy, 850 
Platelet count, 618 

See aUo Blood Platelets. 

Pleura, 198 


Pleura, catciflcatlon of, 212 
mesothelioma of, 211, 225 
tumours of. malignant, 211 
simple, 211 
Pleural effusion. 200 
chyllform,207 

Plcutlsy. diaphragmatic, 103, -15 
dry, acute, 108 
chronic, 200 
fibrinous, 108 
plastic, 103, 201 
sero-nbrinous, 200 
with effusion, 200 

wgophony in, 202 

skooiae resonance In, 201 

Pleuro-perlloneal hernia, 215 
Pleurolhotonus, COS 
PlumbUm.780 ,a k^S 

plummer-Vloson ayndro®®- * 
Pneumatosis cystoidcs intestmahs, 5 
Pneumaturla. 474 , 

Pneumococcal bactertemla, 15l 
meningitis, 811 . 

PotumocysU* pneumonm, lOO 
pneumo-encephalography in intracere- 
bral hxmonhage, 821 
Poeumogastrlc nerve, 408 
Poeumoconlo*!*, 180 — .^Unma 

Pneumonectomy in bronclibl carcinoma, 
^50 . 

in broncliicetasis, 141 
In lung cysts, 108 
Pneumonia, bacterial, 151 
creeping, 154 
Friediander s, 150, 167 
II. inlluenx®. 157 
Interstitial plasma-cell, ICO 
neerotblng, 105 
pneumococcal, 152, 155 
primary atypical, 150 
rickettsial, 158 
staphylococcal, 154, 157 
streptococcal, 154 
bKmolytIc, 157 
treatment of, 155 
virus, 158 

in chicken-pox, 574 

Pneumonltii, 160 ,, _-,ven, 

beryllium, in fluorescent bulb worKCis, 
160 

manganese, 160 
virus, 150 
Pneumopericardium, 223 
Pneumoperitoneum, artincml, 

embolism complicating, 189 

in etiology of pneumothorax, -uu 
in hamoptysis, 194 . 

in pulmonary tuberculosis, 170 
Pneumothorax, 164, 208 ^ 

Brtiflcial, in hsmoptysis, lUi 
in tuberculosis, 170 
closed, 209 , 

loculated spontaneous, causing 
dyspnoea, 143, 209 
simple, 210 
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Pysemta, arterial, 80 
portal, 80 
Pyelitis. 408 
acute, 409 
chronic, 600 

relapsing or quiescent, 600 
Pycolography in JS. colt infections of 
unnary tract, 498 
in hematuria, 472 
in hydronephrosis, 504 
In renal hypertension, 288 
In urinary calculus, 500 
Pyelonephritis, acute, 481 
chronic, 483 
Pyknolepty, 851 
Pylephlebitis adhtesiva, 82 
suppurative, 81 
Pylcthrombosls, 82 

Pyloric obstruction, fluid and electrolyte 
balance in, 618 
in dilatation of stomach, 20 
in gastric polyposis, 41 
PyloTospasm in gastric ulcer, 85 
in hyperchlorhydria, 27 
in ol»tructive dilatation of stomach, | 
20 

Pylorus, stenosis of, congenital 
hypertrophic, 80 
hypertrophic, in adults, 82 
Pyocephalus, 830 

Pyogenic or suppurative meningitis, 814 
PyonepluosU, 501 
Pyopericardlum, 222 
PyopacumopcrlcardiutD, 223 
Pyopneumothorax, 208 
Pyorrhma nlveolaris, 2 
Pyothorax. 204 . , 

Pyridostigmine bromide In myasthenia 
gravis, 003 
Pyrldoxal, 003 
Pyrldoxamlne, 003 

Pyrldoxine, 003, 005 , 

Pyrimethamine In malaria prophylaxis, 
705 

Pyrosis, 28 
Pyuria, 474 


Q fever, 603 

Quarantine period In Infectious fevers, 
602 

Qoincke's dUease, 204 
Quloldlne in ntrinl fibrillation, 231 

in Wolfr-ParkIn8on.>\’hile syndrome, 
235 

Quinine in malaria, 785 
Quinsy, 7 


Rabbit fever, 023 
Rabies, 014 
Rachitis tarda, COl 
Radial nerve. 457 
Radiculitis. 450 

Radlculo-ganRtlonle symrtronie. ♦!» 
Radloiodlne In exophtlialmic goitre, cos 
In tumotirs of thyroid, 705 
uptake In hyperthyioldisni, Cwo 


Radloiodlne— confirmed 

•isotopes in localisation of brain 
tumours, SS-l 

•phosphorus in chronic lymphatio 
leukmmia, 540 
in erythrmmia, 651 
in Hodgkin’s disease, 646 
Radium, in cardnoraa of ersophagus, 21 
in tropical sore, 700 
in tumours of larynx, 129 
Rammstedt’s operation for pyloric 


stenosis, 82 

Ramsay Hunt syndrome, 809 
Rat“blte fever, 024 
Rathke’s pouch of stomatodaeura. 71 B 
Rauwolfla serpentina In essential 
hypertension, 280 
Raynaud’s disease. 292 
phenomenon, 292 

in generalised scleroderma, 055 
secondary, 292 

Reaction of degenemtion, 800 

Rebound phenomenon in eerebeiior* 
syndrome, 870 
Rectal constipation, 00 
crises, 410 

Red cells, frapllty of, 618 
See alto Erythrocytes. 
Regurgitatioo, pulmonary, 208 
Retltf’sdlseasc, 043 

in lead poUoning, 788 
asthma In chronic ur«rnl^403 
in nrtcriolar nephrosclerosis, 485 
biopsy, percutaneous, 475 
calculus. 604 

causes of hypertension, -SU 

colic, 605 

crises, 410 

cysts, 60S 

dwarfism, 483, 720 

epUtaxls,472 

fuocUon, tests of, 474 

blood-uren deartince t^l. 474 
examination of blood, 474 

cxcrcringa’nd concentrating power 
excretion, 475 

water concentration twt, 476 
ellmlnaUon test, 475 
elycosutia. 070 
curve, 0C9, 070 
JnrBnUlUm.482. 720 

5S>rM;.rnSrb^mo-,u, 

wIlhirn’ln'UOTPSPI^ 

wllh TMplmtc*’* 435, 673 
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Premature systoles, 229 | 

Premenstrual asthma, 142 
tension, 727 
Presystolic gallop. 241 
Primiaquine in malaria, 786 
Prim done in epilepsy, 854 
Printer’s asthma, 142 
Prlpsen granules In enteroDiaals, 770 
Priscol iin cerebral embolus, 823 
in pol omyehtls, 485 
in thrombo-angiltis obliterans, 290 
Pro-Banlhlnc in acute pancreatitis, 71 
Probencdd in gout, 683 
Procaine block for causalgla, 450 
Injection m fibrositis, 625 

in pericarditis with effusion, 210 
Proctalgia fugax, CO 

Prodromal period in infectious fevers, 60- 
Professional cramp, 8Q0 
Progeria, 714 
Progesterone, 717, 728 

secretion, excessive, electrolytic 
disturbances In, 514 
Progressive bulbar paralysis, 420 
muscular atrophy, 420 
muscular dystrophies, C28 
ophthalmoplegia, 420 
systemic sderosis, 655 
Proguanil in malaria prophylaxis, 785 
Pioneatyl In myotonia congenita and ' 
atrophica, 631 

in ventricular fibrillation, 232 
Propldllln in bacterial endocarditis, 264 
Prostate, carcinoma of, treatment of, 
cestrogens in, 501 

Protein, basal requirements of, in 
treatment of arteriolar nepbro* 
sclerosis, 485 

deficiency in etiology of ctrthosis, 34 
diet, in lipid nephrosb, 487 
low, in arteriolar nepiiroscIerosU, 
485 

moderate, in cedematous nephritis, 
482 

hydrolysates in treatment of acute 
massive liver necrosis, 101 
Protelnosb, pulmonary alveolar, 181 
Proteinuria, 469 
benign, 469 
cyclical, 469 
febrile, 470 
functional, 469 
organic, 470 
oi^ostatic, 469 
physiological, 469 
postural, 469 
Protodiastolic gallop, 241 
ProtoduodenltU, 45 
Pteudo«bnIbar paralysis, 421 
Pseudocbylothorax, 208 
Pseudocyst of pancreas, 75 
Pseudogont, 682 
PseudobeemophiUa, S59 
Pseudo>hermaphrodltIsm, 7S0 
PseodO'Hirschspnmg's disease, 01 
Pieodo-bypertrophlc, muscular 
dystrophy, 628 


Psendo-hypoparathyToidism, 710 
Pseudo-psychopathla, ^uvenlie. In 
encephalitis lethargica. 840 
Pseudo-lderoses of \Ve8tphal-StrQmp>elJ, 
863 

Psllosli, 743 
Piittacoili. 615 
Psychaslbenla, 873 
Psychic equivalents in epilepsy, 85- 
aeizuies In epilepsy, 852 
Psychical tics. SOS 
Psychological features 

In pancreatic tumours. 74 
in ulcerative colitis, 53 
I Ptomaine poisoning, 804 
I Ptyalltm. 14 
Ptyalorrhca. 14 
Puffin’s bill nails In pulmonary 

tuberrulosis. 165 ...... -.-n 

Pulmonary alveolar microlithiasis, 170 
al%-eolar proteinosis, 161 
aincebiasis, 78S, 789 
anthrax, 614 
arteriosclerosU, 232 

artery, atheroma. 2S2 

fibrosis, diffuse interstitial, 170 
heart disease, 233 
hypertension, primary, 240 
regurgitation, 263 
stenosis, 2C9 

congenital. 269 .nrtla 

Pulse, anacrotic type of, in «ortie 
stenosis, 266 
eollapslng. 264 
Corrigan^, 204 
water-hammer, 264 
Pulseless disease. 291 
Pulsus aJtemans. 235 

in hypertensive heart disease, -37 
bigeminus, 229. 238 
paradoxus, 236 

in pericarditis, 220 
, in Pick’s disease, 224 

** Puncb-dnink,” 821 

• PupD. tonic. 417 ...-—wis 

Popns. condition of, in general paralysis 
of insane, 419 
Purln-free diet In gout, 683 
Purkinji’s fibres, lesions or, 233 
Purpura, 553 

Sii^yiSa. 553. 557 
fulminsns, 658 
bsmoirbagica, 553, 554 
Henoch's, 557 
hereditary, 655 
l^opathic, 554 
primary, 554 
rheumatlca. 557 
SchOnlein's, 557 

I secondary, 553, 558 
simplex, 656 
symptomatic, 553 
Ihrombocytolytic, 554 


Ihrombocytolytic, 554 
thrombo^riopenia, 654 
thrombopenia, 554 
Pustule, m^ignant, 612 
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Sdatlc nerve, 4C3 
neuralgia, 443 

SdaUca.462 , ^ 

Sdisors g^t in cerebral diplegia, 3*D 
Sdcroderma, generalised, 655 
lung fibrosis in, 1T7 
Sderosls, atrophic lobar, 34S 
diffuse hyperplastic, 2S0 
lateral, amyotrophic, 423 
primary, 424 
medial, 2S0 
multiple, 437 
progressive systerrue, 655 
subacute combined, 442 
tuberous, 349 

Sderotict, blue. In osteitis fibrosa, 706 
Scotoma, central, in retro-bulbar neuntis, 
834 

Scrub typhus, 591,733 
8001%^, adult, 663 
infantile, 6&1 
rickets, 664 
Sea'sldcness, 780 
Seminoma of lungs, 177 
Semon’a law, 132 

Sengstaken inflatable oesophageal tube, 
use of, 8S 

Sensory path from periphery to brain, 299 
Septic liactertal endocarditis, 255 
meningitis, 314 . 

Septicaemia, meningococcal, chronic. 31- 
Setoperlcardlora, 210 
Seroperttooeam, 121 
Serothorax, 200 

Serotonin and carcinoid tumour, CO 
and erythromelalgia, 292 
and migraine. 361 
Serum, anti-diphtheritic, 571 
anti-leptospiral, 622 
anti-phalline, in mushroom poisoning, 
809 

anti-tetanus, COO , , 

convalescent, in acute poljorojrUUs, 
434 . . - 

in measles encepKalilis, 

In post-vaednal encephaUtli, 3** 
to contacts, in mumps, 581 
in botulism, 800 
in post-vacdnal cnwphalitls, 5SO 
reactions, 571, 600 . 

scarlet fever streploeoceus antitoxin. 
570 

transaminase, 78 
Sex determination, 729 
genetic, 729 
gonadal, 729 
hormones. 712 
nuclear, 729 ^ 

hormones, male, actions oi, .«o 
Shaking palsy, SCO 
Shelf of lllumer, 40 
Shelter fiwl. 7S2 
Shigella d>-sfnterix, CIO 
flexneri, CIO 
•onnei, 010 
Shingles, 449 
Shoulder, froren, 61* 


Sh^’achman sweat test in fibrocystic 
disease of pancreas, 73 
Sick headache. 364 
S!ckle-ctn anamia. 532 
Sickling, etiology of, 532 
SIderosU. ISO , . 

idiopathic pulmonary, hxmoptysis in. 
192 

5’£cne rfe Donee in acute intussusception, 
55 

snico-ilderofU, ISO 
Siucosu, ISO 
acute. ISl 
Sflver stools, 114 

SQver-siire appearance of retinal artenes 
in arteriolar nephrosclerosis, 454 
Slmmonds* disease, 722 
•• Singer’* nodule,” 129 
Singultus, 214 

Slno-atrial block, 253 

S-A node in sioo-atnal blo^ 
oervoos control of, 223 
Sinn* airbythmla. 227 

thrombosis, SSO ^ 

Slnnses, aortic, aneuivOT of* -',7 .. 

sphenoidal. diffcrenUation from 
sinus thrombosis. 352 
SJSgTcn’* disease. C51 

causing xerostomia. 14 

diapiMis fn>» Mikulia * sj-ndrome, 

SVew deviation of the 
cun “ frost ” in chtoruc urxmia. 4. 3 
ttm^Sture In Ihmmb^nStlll. 
ohliteran', 2S9 » 

Crohn’e disease, « 
IMS'”n'S;.Sl.e.p.en..«K. 

dla^nsUe s-alue of 

smear«, 577 

vacetnaUon, age 

Smltbvrick oi^ration in et'cntu ype 

JK-r'SsSte in 

fcVi'tosomia^u, •63 
la urina>T«ehl.tawtn!a 

chloride ictentioa in eliolosr 
crdeina,4®' 

in easealial 

Intoiicalion. irmptorae cr. aie 
Soldier’* heart. S9d 

iTallS^ati! o' 'o " 

tt»oph»gu*.2t ^ 

Spaimtxilf .ngjM. -*« 

Spatoorbnia, I8t. .o* 

s?.n^ boii«t^> ■ c^neper. 
. Speech, ru.c»= '7« 

1 SpSS<ddaIria^i..«-o.U.ioari«a 

I ainns thTCtmb«K ^ 
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Respirator, use of, in Landry s paralysis, 
487 

in poliomyelitis, 435 
Respiratory function tests, 124 
system, 124 
tract, upper, 125 
Rest pain in e^hromelalgia, 291 

in thrombo-angiitis obliterans, 289 
Retention cysts of kidneys, 509 
of pancreas, 75 
of thyroid, 705 
Retlcnloc^es, 617 
in pernicious ansmia, 524 
Reticnlo-endotbelial cells, 517 
system, 517 

Retinal arteries, siWer-wire appearance 
of, in arteriolar nephrosclerosis, 484 
arteriosclerosis in hypertensive heart 
disease, 238 

changes in essential hypertension, 285 
vessels, arteriosclerotic changes in, 281 
Retinopathy in diabetes, 670 
Retro-bulbar neuritis, 883 
Retropulilon in paralysis agitans, 360 
Retrosternal goitre, 604 
Rh, factor in erythroblastosis f<Etall8,95 
Rh.-negatlve blood, exchange trans- 
fusion of, in erythroblastosis foetalis, 
90 


Rh. typing. Coombs* test for, 519 
Rhabdomyosarcoma, 236 
Rbagadet in congenital syphilis, 597 
Rheumatic chorea, 855 
fever, 640 
nodules In acute rheumatic endo- 
carditis, 256 
in rheumatic fever, 047 
Rheumatism, acute, 640 
cerebral, 548 
muscular, 625 
pallndroimc, C52 
Rheumatoid arthritis, 649 
lung, 165 
ipondylitis, 642 
Rhinitis alcca, 12 
Rblnonhcea, paroxysmal, 125 
Riboflavin, C63 
In angular stomatitis. 10 
*• Rice-water " stools in cholera. 742 
• Rich’s classiflcation of jaundice, 92 
Rickets. 664 
renal, 482 

Riedel's dbeaae. 764 
lobe of liver, 79 
Rlnne’s test, 403 
RIsus sardonicua. 605 
Roblitson, Power and Kepler test 
Addison's disease, 715 
Roesler't sign, 273 
ROteln. 500 

Rogltine in diagnosis of 
pha>ochromocytoma, 718 
Rolandic fissure, 200 
Romberg’s sign in tabes. 410 
Rosenbacb test in hsmoglobinuria, 473 
Rotation test in n)*stagmus, 405 
Roteb’s sign in pericarditis, 220 


Rothera’s test in diabetes mellltus, 608 
Ronnd-worm disease, 769 
Rubella, 566 , j » * in 

in mother causing congenital defect m 
child, 508 
Rubeola, 563 
Rubrospinal tract, 209 
Rupture of myocardium, 237 
Russian tapeworm, 763 
Rusven in hiemophilia, 659 
Rye poisoning, 809 

Sabin live poliomyelitis vaccine, 484 
Sabre tibia in congenital syphilis, 597 
SL Vitus’ dance. 855 
Salaxopyrln in ulcerative colitis, 54 
Sallcylaxosulphapytidine. See Salazo- 
pyrin. 

Salivary glands, 14 
calculi of, 16 
tumours of, mixed, 16 
Salivation, excessive. 14 
Salk vaccine In polloroyehtis, 484 
Salt depletion and electrolytic 
disturbances, 514 
symptoms of, 515 
Sand-fly fever, 758 _ , . „ 

Sanger-Brown ataxia. 877, 446 
San Joaquin fever, 617 
Sarcoidosis, 608 , t ist 

diagnosis from tuberculosis, 167 
Sarcoma, extradural, 420 
of brain, 8S3 
of bronchus, 147 
of g^I-bladder, 109 
of Intestines, 58 
of kidney. 507 
of liver, 103 
of lung, 177 
of mediastinum, 213 
of nerves, 454 
of cesopbagus, 21 
of pancreas, 74 
of pericardium, 225 
of peritoneum, 120 
of pleura, 211 
of stomach, 41 
of thyroid, 705 
of tonsil, 8 

Saturnism, 786 . ^ .<,0 

Scabbard trachea In nodular ®',g 

Scalenus anterior syndrome, - , - • 

455,461 . 

diagnosb from angma pectoris, 

Scapula, winging of the, 411, 456 
Scarlet fever, 568 , p.,, 

Schalbe-Zlehen, torsion spasms of, tiO'» 
Schllder’s disease. 847 
Schlstosomlatls, 705 
Eastern. 768 
Intestinal. 707 
urinary, 705 

SchleilDger’i sign in tetany, 709 
SchOnlela’s purpura. 657 
Scbnltze’s sign in tetany, 709 
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Stomatitis— continued 
ulcerative, 8 
vesicular, 4 
Stools in cholera, 741 
eilver, 114 

Strabismus, convergent, 888 
divergent, 338 

'* Strawberry gall-bladder,** 107 
Streptococcus antitoxin-scarlatina m 
scarlet fever, 670 
Streptodomase in empyema, 200 
Streptoldnase in empyema, 200 
Stress in etiology of collagen diseases, 615 
Striato-Tubral tract, 209 
Strokes, lilUe, 823, 828 
Strongyllasls, 773 

Stiopbanthln K. In cor pulmonale, 240 
StrQmpell'MarU disease, 642 
Strychnine poisoning, 802 
Stypven in htemophilia, 650 
Subacute combined degeneration of 
spinal medulla, 442 
leuumla, 533 
Sub-aqua diving, 208, 779 
Subarachnoid hemorrhage, 822 
spinal, 42i 

Subclavian steal syndrome, 820 
Subdlaphzagmatic abscess, 116 
Snbphrenic abscess, 110 

varieties of, left anterior 
Intraperitoneal, 117 
left cxtraperitoneal, 117 

posterior intraperitoneal, 117 
right anterior Intraperitooeal, 117 
right extraperitoneal, 117 

posterior Intraperitoneal, 117 
SubiUmtla gclallnosa, 802, 415 
Subthalamic nucleus, lesion of, causing 
chorea, 855 

Sugar tolerance carves, diabetic, 000 
lag curve, COO, 070 
normal, 000 

renal glycosuric curve. COO 
test in acromegaly, 721 
In coeliac disease, 04 
In determination of liver 
function, 77 

In lucmochromatosU, 088 
In oi>e*ily, 035 
Sulphxtnoglobinxmla, 5:2 
Sulphaguanidlne In sprue, 7« 
Sulphasalazlne. Set SalazopjTiin 
Sulphathlaiole In gonorrhtra, 602 
powder in frost bite, 783 
Sulphmcthizole In acute pyeiil^ 400 
Sulphonamldcs In empjTma, -6* 

In etiology of agranuloeytosU. 685 

in etiology of renal calculus, 604 
tonic effects of. 04 477 
trenttnent. agmnuloo'tosls Id,» 3D, 
Sulphur granules In pulmonary 
actlnomycrisls. 1R2 
In pus In actinoni>'COils. 00, 
Sunstroke, 781 , 

Superior orbital flMure eyndroroe, ov- 
•agitliil sinus thrombosis. 832 
SuppuriUon, peritonsillar, 7 


Sydenham*! chorea, 855 
Sympathectomy in causalgia, 450 
lumbar, in Raynaud’a dUease, 293 
in thrombo-angiitls obliterans, 290 
ceiophageal, In cardiospMm, 20 
preganglionic, in frost-bite, 788 
Syncopal atucks, 245 

Syncope, local. In Raynaud’s dls^e.292 
Synka\it In hjemorrhage duo to 
Dindevan, 101 
Syphilis, 500 
acquired, SOS 
cerebral, 412 
congenital, 01, 607 
Innocens, 600 
menlngo-vascular, 412 
of bronchus, 145 
of heart, 233,230,203 
of kidneys, 507 
of larynx, 128 
of liver, 105 
of lungs, 182 

of mediastinal lymph nodes, -is 
of nervous system, 412 
of note. 120 
of cesopbagus, 22 
ulceration In, 22 
of pancreas, 72 
of pharynx, 18 
of pulmonary artery, 
of stomach, 42 
of thyroid, 704 
of tongue, 10, 11 
oftoosili.B 
oftrochca,183, IW 
pareDchyroalous, 41-, 418, 415 
spinal, 412 
Syphilitic mop, 60T 
pemphigus, 607 

du^to dibitallon of mitral valve 
ring, 250 

exocardlal,2C0 

febrile, 250 
b*mlc,250 
Intracardiac, -59 
organic, —59 
physiological, 259 


TabardHIo, 691 
Tabes dorsalis. 415 

mesenteries, HO, 123 
Tabo-par^s. 4W 

* t^lJle synarotne, 
rimple, 227 

Tarietlei of, — • 


simple. 225 

vcDtricular, 223 
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Spheiocytes, 680 
Spherocytosis, hereditary, 680 
Sphiogomycllnoiis, histiocytic, 648 
Splelmeyer-Vogt’s disease, 849 
Spinal accessory nerve, anatomy or, 4io 
lesions of, 410 
hruit in angioma, 425 
medulla, diseases of, 424 

subacute combined degeneration of, 

442 

tumours of, 429 

muscular atrophy, progressive, 422 
progressive, of Infanta, 447 
nerves. 299, 448 
neuralgia of. 448 
sign in poliomyelitis, 482 
syphiUs. 413 

Spinocerebellar ataxia, 440 
tract, anterior. 801 
posterior, 801 
Splrocbsetal jaundice, 021 
Splrochatoiis Ictero-bsemorrhagica, 
Spirograms, 174 
Spirometer, use of, 174 
Spironolactone in heart failure, 244 
Splanchalcedomy, bilateral, in 
hypertension. 287 
Spleen, enlargement of. 548 
** hardbake ” In Hodgkin'* disease, 648 
punetcre, la kala*ezaf, 759 
rapture of, 540 

Splenectomy, In acquired acholuric 
jaundice, 632 
In apUstlc anemia, 685 
la congenital acholuric familial 
Jaundice. 681 
In Cooley's anemia, 684 
in erythrohlnstosis feetaiis, 90 
In Gaucher's disease. 548 
In hypersplenism. 687 
In Lraerer’s anemia, 630 
In purpura hemorrhagica, 650 
In splenic anemia, 540 
Splenic anemia. 645 
Splenomegaly with eosinophllla, 620 
Splinter hemorrhages In subacute 
bacterial endocarditis, 255 
Spondylitis ankylopoietica, 042 
atrophic, 042 
hypertrophic, 042 
osteoarthritic, 042 
rheumatoid, 042 
Spondylose rhUomeiiquc, 042 
Spondylosis, cervical, 400 
Sporadic goitre, 003 
Spotted fever, 811, 601 
Sprne, 748 
non-troplca1.04 
**Spnilac.'‘744 
*' Staggers," the. In caisson disease, TT8 
Staphylococcal abscesses, lOt, 105 
food poisoning, 803 
Stalo*aconstlc nerve, 401 
Statns anginosui, 247 
asthmaUcQs, 143 
epUepUens, 852 
lympbattcuf , 725 


Sleatopygy, 086 
SteatorrhOEa, hepatic, 62 
Idiopathic, 62, 64 
in pancreatic disturbances, 62, 70 
Intestinal, 62 

Slealo!!., hypertrophic, 105 

SUUwag’s sign in exophthalmic goitre, 
C96 

Stenosis, aortic, 206 

Corrigan's button-hole, 260 
craniofacial, 639 
ftinnel-shaped, 260 
gastric, 86 
mitral, 260 
pulmonary, 269 
congenital, 269 
pyloric, 30 

subaortic, congenital, 268 
tricuspid, 268 
StercobiUnogen, 92, 93 
Slevens-Johnson Byndrome. 4 ^ 

SUbophen in urinary schistosomiMif. 707 
in intestinal schistosomiasis, 768 
Stitf*man syndrome, 034 
Stiff neck, 625 

Stnbamidlne in kala-azar. 760 . 

in North American blastomycosis, 
184 

Stilbccstiol. 727 

in carcinoma of prostate, eu* 

Still’s dbeasc, 054 *„ini»iris 

Stocker’s sign In tuberculous meningtiu, 


Stokes-Adam’s attacks, 238, 284 
differentiation from epilepsy, 858 
Stomach, 24 

See also Gaatrie. 
benign tumours of, 41 
carcinoma of, 89 
cascade, 82 
cysts of, 41 

djlslBtion of, acute, 28 
chronic, non-obstructive, 
obstructive, 20 
diverticula of, 88 
foreign bodies In, 41 
InOsnimBtlon of, 24 
See also Gastritis, 
sarcoma of, 41 

surgery of, dumping syndrom 
following, 44 
syphilis of. 42 
tlioracic, 216 
tuberculosis of. 42 
tumours of, benign, 41 
ulcer of, 84 

vohnilus of, 82 . .jj. 

Slomatltii and 

erythema exudativum mullUorme 
bulio^um, 4 
angular, 10 
aphthous. 8 
catarrhal (simple), 2 
epitootle, 4 
gangrenous, 8 
nerpetie, 4 
parasitic, 8 
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Te$t&<^on{inued 

water concentration, 475 
elimination, 475 

in nephrotic syndrome, 486 
Weber’s, 403 

Wea-Feiix, in typhus fever, 532 
Widal, in typhoid, 6S0 
zinc sulphate, 77 
See also under names of tests. 

Tetanni, G05 
immunisation, 602, 600 
neonatorum, 605 
toxoid, 006 

with T.A.B.C. vaccine in typhoid 
prophylaxis, 587 
Tetany, 707 

in ccellac disease In adults, 65 
complicating obstructive dilatation of , 
stomach, 00 | 

hyperpnteio, 708 
hyperventilation, 70S 
latent, 709 

parathyroidectomy causing, 707 
Thalamic hiemorthage, 824 
syndrome, 080 

Thalamus, 801 . , , t 

stereotaxic electrocoagulation or, in 
paralysis agitans, 802 
Thalassscmla, 633 
Thiambutosine in leprosy, 731 
Thiamine, 003 

Thiopentone sodium In stryclinlne 
poisoning, 802 

Thlouradl, etiology of agranulocytosis, 
635 

Thomsen's disease, 080 
Thoradc-lnlet syndrome, 218, 450 
Thoracic nerve, long, 45C 
stomach, 215 

Thoracoplasty, in tuberculosis, 170 
in empyema, 200 

Thoracotomy, In bronclilal carcinoma, 
150 

In empj'ema, 200 

In rupture of osophagus, 28 
in spontaneous harmotborax, -II 
Threadworm disease. 770 
Three-day fever, 768 
Thrombasthenia, 650 
Thrombo-angtitli obliterans, 288 
Thrombocylhiemla, hemonhagie, 600 
Thiombocytosli, 621 
Thrombopcnla, essential, 654 
Tbiombo-pblebltli, mlgrans, 290 
Thrombosis, cavernous sinus, 033 


cerebellar, 870 

cerebral, 030 

coronary, 210 

In chronic leulcrmla, 512 

In Ihrombo-pWebitU migrans, -88 

In tuberculosis. lOS 

in typhoid fever, 687 

mesenteric, 123 

of axillary vein, 283 

of hepatic veins, 81 


Thrtwnbosis — conlinucd 

of posterior Inferior cerebellar artery, 
870 

portal, 62 

pulmonary, 180 

retinal, in aortic stenosis, 266 

sinus, 830 

superior sagittal sinus, 832 
transverse sinus, 832 
Thrombotic phlebo-arteritls, 283 

S^ectomy in myasthenia gravis, 633 
Thymol turbidity test in liver diseases, 
78 

Thymos gland, 725 
tumours of, 725 
Thyrocaldtouln, 692 
Thyroid, 692 

carcinoma of, 7M 

crises in exophthalmic goitre, 697 

cysts of, 705 - --- 

degeneration cysts of, *05 

graoulomata of, 705 

hydatid of, 705 

retention cysts of, 70S 

stimulating hormone, 717 

syphilis of, 705 

tuoerculosis of, 705 

tumours of, 704 

Thyroidectomy, hyperthyroidism 
following, 705 
in diabetes Insipidus, 723 
Thyreldltli, acute, 703 
ThjTOloxicosls, 69-1 
congenital, 090 
secondary, 609 

Tlblsl nerve, 403 
Tic douloureux, 806 
Tick fever, 752 

"SiSn.trf.ndconv«l.lv«,!10(. 
psychical, 309 
simple, 308 
TIetxe’s sy-ndfomc, 109 
Tinnitus aurium, 

-^bicco angins, -40 

In thj-rolc If’ln tntr. 

oogoe. appeamnecs or, m 
663 

black. 0 
brown, 0 

ecsenui of, 10 
enlarged. 9 
epilbelloroa of, U 

Bwured. 8 
furred, 8 
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Xanla echinococcus, 83, 784 
mediocanellata, 762 
nana, 7C5 
saglnata, 762 
Bolium, 761 , 

Takayashu's Aitenopnagy;, -Ji 
Talma-Morbon operation jn ascites. - 
Tanned red cell agglutination test m 
Hashimoto’s disease, 704 
Tapeworms, 701 
armed, 761 
beef, 762 
dwarf, 765 
fat, 762 
pork, 761 
Russian, 763 
solitary, 761 
unarmed, 762 
Tapir mouth in facio-scapulo-humetai 
dystrophy, 630 
Target cells, 520 
Taste, testing of, in lesions of seventn 
nerve. 400 

Tay*Sach$ disease, 840 
Tectospinal tract, 293 
Teeth, abscesses of, 2 

conditions of, in congenital syphilis. 507 
Tegretol in trigeminal neuralgia, 390 
Telangiectases, congenital. 128, 550 
Telmld in trichuriasis, 771 
T,E.M. (triethylene melamine) in 
erythrsmla, 551 

in Hodgldn’e disease, 545 
Tennis elbow, 450 
Teratoma, of liver, 102 
of lungs, 177 
of perTtoneum, 120 
of thirrold, 704 

Terramydn In amoebic colitis, 740 
Test meal, in carcinoma of stomach, 40 
In cardiospasm, 20 
in congenital hypertrophic pyloric 
stenosis, SI 
in duodenal ulcer, 43 
in gastric ulcer, 85 
in gastric hyposecretion, 20 
la obstructive dilatation of stomacb, 
80 

in pellagra, 666 
in pernicious ansemia, 524 
in simple achlorhydric ansmla, 627 
to sprue, 743 

In subacute combined degeneration 
of spinal medulla, 443 
Testes, 725 

Internal secretion of, 725 
Testosterone, 717, 725 
and electrolytic disturbances, 514 
Tests, acid serum of Ham in hicmo> 
globinuria, 472 
adhesion, 752 
agglutination. In bacillary 
dysentery, CIO 
in Q fever, 604 
intypbold fever (lVidalr(act]on),686 
in typhus fever, 602 
In undulant fever, 600 


Tests — eoniinued 

A8cbheim»Zondek, 717 
BirAny’s pointing. 405 
Benedict’s, in <l>a'3ete8 mellitus, 670 
blood sugar, in bamochromatosis, 685 
blood urea clearance, 474 
bromsulphthaleln. 78 

Intradennal, In hydatid of 

liver, 83 

In hydatid of lungs, 197 

In hydaUd dUease, 704 
complement fixation, m ornithosis, 610 

Id schistosomiasis. 760 
Coombs*, 519 
Dick, In scarlet fever, 569 
dye. In hydrocephalus, 842 
Ehrlich's aldehyde, 474 
g^actose tolerance, 77 
Gerhardt’s ferrie chloride, In diabete 
mcliitus, 668 
hficmophilia, 558 

Heat multiple puncture, 167, 169 
bearing, with audiometer 404 
hepatic efficiency, 77 
Hess's capillary resistance, 555 
histoplasma skin, 618 
Insulm sensitivity, 722 
Intradermal, in undulant 
17»keto-sterold excretion, 715 
Kvelm, 609 
Lange, In tabes, 417 
In general parslysU, 419 
In menlDgitlf, 809 
lepromin skin, in leprosy, 750 
liver function, 77 , , ,. -b, 

nicotine, in diabetes Insipidus. 724 
Nonne-Apelt, In Ubes. 417 
In general paralysis. 410 

PaS^Bu^ll’s. In glandular few. 610 
precipitin, in Hashimoto’s d^e. 7W 
pressure. In hydrocephalus, 842 
renal function, 474 
respiratory function, 124, 174 

Rlnne’i,403 Tr,.nlpr in 

Robinson, Power and Kepler, i 
Addison’s disease, 715 
Rosenbaeb’s, In hamoglobinuria, 473 
rotation, 405 ftaa 

Botbera’s, in diabetes mellltus, 668 
serum transaminase, 78 
Shwachman sweat, 78 
skin temperature, 289 

sweating, in leprosy, 750 

tanned ted ceU agglutmaUon In 
Hashimoto’s disease, 704 
Thom’s for Addison’s disease, 715 
thymol turbidity, 78 
tuberculin, 167 

tuning fork, 403 _ 

urea concentration, in nepliro syn 
drome, 486 
van den Bcrgh, 631 
•VYaaler-Rose, in rheumatoid arthritis, 
651, 658 
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Tuberculosis, pulmonary — continued 
chrome, 1G4 

signs of active disease, 166 
treatment of, after-treatment, 

171 

artidcial pneumothorax, 170 
isonicolinic acid hydrazide, 
170 

P.A^., 170 

pneumoperitoneum, 170 
prophylactic, by B. C, G. 
vaccine, 169 

pulmonary resection, 170 
Btreptomj-cin, 169 
thoracoplastic operations, 

170 

exudative, 162 

Ghon’s primary focus In, 162 
in rheumatoid spondylitb, 643 
lung lesions in, primary complex, 
162 

mass miniature radiography in, 169 
primary complex, progressive, 163 
in adults, 103 
in children, 102 

productive, 163 | 

prophylaxis of, 108 
re-infection, in adults, 163 
tracheobronchial, 103 
uveo-parotid, 898 
Tuberculous cystitis. 600 
lymph nodes, 123 
meningitis. 803 
peritonitU, 115, 110 
Tuberous sclerosis, 840 
Tularsemla, 623 

Tumours. See under Carcinoma and 
under name$ oj organs and regions. 
Tuning-fork test, 403 
Turner’s syndrome, 729 
Typhoid fever, 68 i 

immunisation, 687 
Typhus fever, 691 

immunliation, 693 

Tyrosine crystals in urine ia acute roassiw 
necrosis of liver, 100 


Ulcer and Ulcers, 
anastomotic, 45 
duodenal, 42 
gastric, 84 

See also under Gastric, 
gastro-jejuna], 45 
jejunal, 45 
Kub-lingual, 11 
Ulccratlag’tophi In gout, 083 
Ulceration, aphthous, 3 
cnophiageal, S3 
pharyngeal, IS 

snail-tmck, of tonsil, 8 

slereoml.inlUrscluipningadiseas* oi 

Uloar nerve. 453 

neuritis. 45S , 

Ultandrta In aphutJe enxmlo, 535 
Uadairliils, 778 


Uncinate fits in acromegaly, 720 
in cerebral tumour, 835 
Undulant fever, 589 
Unilateral lung translucency, 176 
Unipolar leads in diagnosis of cardiac 
infarction, 250 
Ursmia, 401 
acute, 403 
chrouic, 403 
convulsive, acute, 495 
differentiation from intracranial 
luEmorrhage, 825 
eclamptic, 405 
epileptiform, 405 
false, 405 
latent. 405 
post-ienal, 402 
prerenal, 491 
renal, 402 

Urea clearance test, 474 

concentration test In nephrotic syn- 
drome, 480 

Urctm', coUnltrisaUon of. In li«m»turia. 

Urethane In multiple myelomatosb, 038 
Urethral crises, 410 
UrethrlUi. In Stevens Johnson 

noSpSnR^lyartliritls and 
conjunctivitis, 843 

Uric.eld,l^bl^Jhc^„_" 

in gout, 681 
norma), CSl 
Urln«mla,405 
Urinary calculus. .>01 

“'■«eVn“,u,n^hrU^^..4;8 
in nrteriolnr neplimsdcrosls, 481 
Inhlaetmitcrfever. .30 
in chronic glomerulonephritis, 481. 

]n crush Bjuidrornc.^O 

In earreisc ha-moglobinuria, 473 
In focal nephritis. 480 
In heat eahnuslion. .8. 

In lipid nephr»ls. 480 

In mercury poisoning, .80 
In protelnurin. 400 _ 

Urinary schistosomiasis, .Oj 

l"Jf ““'f 

bacterial InMIons of. 407 
Urlae, abnormalities of, 4CS 
alcobol In, 703 
lurino-acids In, In 

lenticular degeuera on. 303 
amount of. 400 

JS;.°"r*l'o.'S”p!«Sri>; trotieular 

, eei55'.Si:o7,rcSm.«t.4«. 

' iot-tofm-lfunerivo.-*-* 

Add.v>n-. 

dl«ea»e,715 
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Tongoc— cOTifinufd 
geographical, 10 
granulomata of, 11 
gumma of, 11 
raspberry, 0, 508 
ted firm, 8 

red strawberry, 9, 668 
scrotal, 8 
slaty-blue, 0 
smooth glazed, 9 
soft flabby, 8 
sore. 9, 524,743 
syphilis of, ulceration In, 11 
tuberculosis of, ulceration In, 11 
tumours of, indignant, 11 
simple, 11 

ulcers of, granulomatous, 11 
malignant, 11 
simple, 11 

white strawberry, 8, 588 
Tonsil, epithelioma of, 8 
Ungual, 7 

lymphosarcoma of, 8 
round-ceiled sarcoma of, 8 
sarcoma of, 8 
snail-track ulceration of, 8 
syphilis of, 8 
tunerculosis of, 8 
tumours of, malignant, 8 
TonsUectomy In acute follicular tonsil- 
litis, 0 

In etiology of poUomyelitis, 431 
in nephntls, 480 
TonsUUtit, 5 
acute follicular, 6 
chronic, 6 

Torsion spasms of Schalbe-Zlehen 
Torticollis, 625 
Toxic arttuitis, 813 

episodes in lead poboning, 788 
manifestations of sulphoosmides, 94 
nodular goitre, 699 
Toxicomania, 874 
Toxoplasmosb, 617 
jaimdlce due to, 95 
Trachea, 133 

diverticula of, 135 
obstruction of, 134 
“ pink," of influenza, 183 
** scabbard,” 134 
Tracheitis, 183 
TracheobroncUUs, acute, 185 
Tracheostomy, cuffed, 158 
in barbiturate pobomng, 70S 
in emphysema, 175 
in pneumonia, 156 
in poliomyebtb, 435 
in troche^ obstruction, 184 
in tetanus, 607 
Tragus sign In lesions of vagus nerve. 
409 

Train sickness, 780 
Transverse sinus thrombosb, 332 
Trasylol in acute pancreatitu, 72 
Trematodes, 765 
Tremors in cerebellar syndrome, 879 
Trench foot, 782 


Trendelenburg position for X-ray m 
carcinoma of stomach, 40 
in hiatal hernia, 215 
TTIcblolasU. 771 
Trichobezoars, 41 
Trichuriasis, 771 
Tricuspid atresia, 273 
Incompetence, 267 
stenosis, 268 

Ikldlone in etiology of nephrotic 
syndrome, 490 
in petit mai, 854 

Tklgemlnal nerve, anatomy of, 893 
Infranuclear lesions, 894 
motor lesions of, 895 
nuclear lesions of, 804 
sensory lesions of, 895 
supranuclear lesions of, 894 
trophic lesions of, 897 
neuralgia, 806 
TTHodo-thyronine, 692 
TrUmos, 605 

^opho-dermatonenrosu, 858 
Ttoptcal dbeases, 781 

Trowcau’i sign In adult ccellaedbease. 

in magnesium deficiency, 709 
In tetany, 709 
Ttoxidone in etiology of nephrotic 
syndrome, 490 
TrypanosomlaiU, 754 
Trypsin In normal f®«9, 70 
TubefC«Uo» jelly patch teat, 167 
t«t^tube«£losb. 167 
Tuberculosa dolorosa, 454 


TobercuIosU, bovine, eradication of, 
1C8 

endobronchial, 168 
genito-uiinnry, 502 
miliary, 166, 167 
chronic, 165 

of bioncJual lymph nodes, -lo 
of bronchus, 145 
of intestines. 163 
of kidney, 502 
of larynx, 128, 171 
of liver, 105 

°^SceS*o^berculosi8. pulmonary, 
of mediastinal lymph nodes, -13 

of mesentery, 123 
of ttsophagus. ulceration in, « 
of pharynx, 18 
of stomach, 83, 42 
of thyroid, 705 
of tongue. 11 
oftonsils.S 
pneumonic, acute, 168 

influenzal, 164, 1®® 
pneumonic, 164, 160 
adult, 163 

As^mann s foci In, 163 
childhood, 162 


j. 164 



INDEX 


858 


Virchow** gland In carcinoma of stomach, 

89 

Virus pneumonia, 159 
pneumonitis, 159 

Viruses A, B and C in etlologj’ of 
influenza, 602 
Visceroptosis, 69 
Visual path, lesions of, 3S3 
vital capacity of lungs, 12t 
In emphysema, 174 
Vitamins, 662 

in treatment of Crohn’s disease, 49 
vitamin A, CG2 

absorption curve in cosliae disease, 

03 

in fibrocystic disease or 
pancreas. 74 
deficiency, 78, 002 
in treatment of adult cceliac disease, 

03 

vitamin B, B^, Bj, B,, 663 
vitamin B complex, 663 
deficiency, 663 

in treatment of ulcerative colitis, 51 
vitamin B„ treatment of 
agranulocytosis, 636 
vilamlnB,!, 063 

la treatment of herpes zoster, 450 
in treatment of macrocytic anemias, 
520 , I 

in treatment of pernicious an*mla, 
620 

in treatment of regional Oeitls, 49 
In treatment of sickle-cell oniemla, 
633 I 

in treatment of sprue, 744 , 

In treatment of subacute combined j 
degeneration of cord, 441 
In treatment of trigeminal 

neuralgia, 800 .... 

relation to Castle’s extrinsic factor, 
622 

vitamin C, 603 . , 

and ascorbic acid, Identical, 003 
defleicncy in hicmontysls. 102, 103 
In treatment of adult ectllac disease, 
65 

in treatment of osteitis deformans, 
CSO 

vitamin D, C02 

deficiency effect on bonecalcium.70> 
In treatment of adult ecrllac 

disease, 05 .. . 

in treatment of FanconI s syndrome. 

In treatment of lupus 
In treatment of osteomalacia, 635 
In treatment of osteitis deformans, 
630 

in treatment of rickets, 063 
vitamin E, 6C2 
vitamin K, 603 
deOciencT, 05, 660 

In hrrnoptysls, 102,108 
in treatment of hrmortbage doe to 
Dlnderan. lOl 


Vitamins, vitamin K— conlinued 

In treatment of hypoprothrom- 
binasmla, OS 
vitamin P, OG-l 

deficiency in hamoptysis, 192 
In treatment of purpura, 55S 
vitamin P.P, CG3 

In matnmtion of red cells, 517 
Vollmer’s patch test, 167 
Volvulu*, 57. 122 
of stomach, 32 
Von Bcchlciew** disease, W2 
Von Gierke'* disease, 104 

acidosis in, 070 . . , , 

Von Craefe’* sign in exophthalmic goitre, 
690 

Von Reckllnghauien’* disease 
(generalised osteitis fibrosa), .00 
multiple neurofibroma, 4^-1 
Von Winiwarter'* disease, 288 

Waaler-Rose test in rheumatoid arthritis, 
051, 052 

Wallenberg syndrome, 870 
War cedema, 666 

Water and electrolyte metabolism, 
disturbance of, SU 
Ste also Fluid and Electrolyte 
balance, disturbance of, in uramia, 
402 

elimiMtion test In ntphroUe sjmdromt, 
480 ^ , ttr 

Intoxication, s>-mploms or, 5i^ 
Wateibraib, 28 
Water concentrolion test, 4.5 
rlimlnallon test, 475 

I WatCT-bammer pube, 20» 

1 Wateiboaic-Friilerichiensj-ndrome.SlS, 

I WatCT-wbetl murmor In patent ductus 
arteriosus, 271 
Weber-ChrUtlan disease, COO 
I Weber’* syndronje, 891 
; lest, 403 

Well’* disease, 021 , . t. . 

1 WeU-Feli* reaction In scrub typhus. 
' 754 

. in typhus fever. 59- 

Welngaxten’* s>-ndrome, 10.^, 

Weir Mllcbell’* disease, 201 

Werdalg-Kofloina dlsewe. 44. 
Weilbof’* morbus 

Wendeke** enceptalopathr. J®-* 

hemlople psipHlsrT reaction. -.SO 
■ensorr zone, 843 , 

S03 

WTilpplt’. « 

WhIpiforcJ dlseaoe. T7i 
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Urine, 17-ketosteroid3 in — continued ! 

in Cushlng’8 syndrome, 710 
in hyperadrenia, 712 
in migraine, 805 _ 

in panhypopituitansro, 722 
lead m, 789 . 

leucine and tyrosine m, in acute 
massive liver necrosis, 100 
specific gravity of, 469 
Urolucosll in acute pyelitis, 400 
in cystitis, 501 
Uroselectan B, 604 
Urticaria, in angio-neurotic cedema. *94 
in dracontiasis, 776 
in food poisoning, 800 
in Henoch’s purpura. 557 
In hydatid disease, 765 
In schistosomiasis, 766 
in trichinelllasls, 771 
Uveoparotid syndrome or fever of Hecr- 
fordt, 16 , 808 
sarcoidosis, 808 
Uvula, enlargement of, 14 

Vaccination, 570 

contra-indications, 680 
multiple pressure method, 570 
Vaccines, anti-innuenzal virus, 604 
In cholera, 742 
in hvdrophobia, 615 
in plague, 747 
In poliomyelitis, 484 
In scrub typhus, prophylactic, 754 
In typhoid fever, 587 
in twhus fever, prophylactic, 598 
in whooping-cough, 583 
In yellow fever. 749 
living, ptophylacUc, la abortus fever, 
500 

T.A.B.C., in typhoid fever, 587 
Vaccinia, 579 
Vagal zoster, 449 
Vaginal douching, air embolism 
complicating, 189 
Vagotomy with pylorcctomy in duodenal 
ulcer, 43 

in gastric ulcer, 37 
in jejunal and gastro-jejunal ulcers. 


Vagus nerve, 403 

lesions of. 132, 409 
recurrent laryngeal branch of, 182 
superior laryngeal branch of, 132 
Valley fever, 017 

Valvotomy in aortic stenosis, 267 
in mitral stenosis, 263 
In tricuspid stenosis, 268 
pulmonary. In pulmonary stenosis, 271 
van den Bergh's test for bile pigments, 77 
in acute massive liver necrosis, 
100 

In blackwater fever, 737 
in congenital acholuric familial 
jaundice, 531 
in constitutional hyper- 
bitlrublucmia, 04 


Bergh’s test — continued 
in glandular fever, 010 
in Hanot’s cirrhosis, 00 
in hicmolytic jaundice, 04 
in hepatitis, 08 
ill hepatoceUular hepatic 
jaundice, 04 
in malaria, 734 

In obstructive biliary cirrhosis. 

in jaundice, 01, 02 
in peridciouB anKmla, 524 
in sickle-cell anosmia, 633 
In simple achlorhydric anemia, 
527 

in surgical jaundice, 03 
Vanquln suspension in enterobiasis, 77 
Van Slyke blood urea clearance test, 47 
Vaquez's disease, 550 
Varicella, 672 

Varicocele, In renal tumours, 608 
Variola, 574 

minor, 577 . . on 

Vascular spiders in po^al cirrhosis, 86 
Vasodilator drugs in thrombo-angi 
obliterans, 290 

'^'ta’rupturad’^isophageo' ond g»sW>» 
veins, 88 

In simple bradycardia, 2-0 

portal cinhosis, 88 
Venweetion in cor pulmonale, -89 

in erythremia, 651 
In hemochromatosis, 08U 

In heart failure, 244 

In heat stroke, 781 . 

Venous hum In portal cirrhosis, 80 
Ventricular atnal-shunt m y 

Hbrillatlon, 282 

In electric shock, 784 
hemorrhage, 824 842 

Ventriculography In hydrocepha , 

In Intracranial tumours. SJ4 
in septic compression 

VeitebiK, affections of, in coi i 
myelitis 428 . 

cod-fish. In osteoporosis, 637 
Vertebro-Basllai insufficiency, 329 
Vertigo, 404 . 

in cerebellar-syndrome, 37J 

epidemic, 405 

Vesical crises, 416 .in'; 

Vestibular nerve, lesions of, 40 j 
V estlbuUtU. acute, 406 
Vestibulospinal tract, 298 
Vincent's angina, 6 j 3 ^ e 

spirochete of, infection . j^„yjo 5 lg, 
Vlomydn in pulmonary tube 
170 
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Wbooplng-congh, 582 
and dipblberi^ combined 
ioununisation, 562 
ImmuoisatioQ. 583 
Wdal test In typhoid," 680 
von WiUebrand’s disease, 558 
Willis, circulus arteriosus of, 820 
VVUm'i tumour, 507 
Wilson's disease, 803 
Winging the scapula, 411, 456 
Wlntrobe's classification of anaemia, 521 
Witzelsucbt in intracranial tumours, 
835 

Wolff-Parklnson-Whlte syndrome, 235 
Woody "tongue in cattle, streptothrix 
causing, 607 

WooUiorter’s disease, 012 
Word blindness, 844 
deafness, 844 
Worms, parasitic, 761 
Wrist drop, in lead poisoning, 788 
in lesions of the radial nerve, 457 
Writer’s cramp, 860 
Wucherla bancrofti, 774 


Xantbochiomla in compression mvelitU. 
429 

in bematomyelia, 425 
in meningococcal meningUls, 812 
in subarMhnoid hsmorrbage, 322 
Xanthoma tosU of bones, M8 
essential. “ forme fruste," 703 
Xanthomatous biliary drthosb, 99 
Xerostomia, 14 


X>ray treatment In acromegaly, 721 
in cerebral vascular tumour. 887 
in chronic lymphatic leukemia, 540 
myeloid ieuksmia. 543 
In Cushing’s syndrome, 720 
In erythrasmJa, 551 
in Gaucher’s disease, 548 
in Graves' disease, 688 
in Hodgkin’s disease, 54S 
in leuksmia, 589 
in m> asthenia gravis. 633 
in osteitis deformans, 636 
in osteoarthritis, 641 
in post-herpetic neuralgia, 450 
in rheumatoid spondylitis. 643 
in sarcoma of mediastinum, 214 
in splenic ansmia, 346 
In status lymphaticus, 725 
in subacromial bursitis, 644 
in svringomyeUa. 442 
in thymic tumours, 725 
in tropical sore, 760 
in tumours of lar 3 mx, 180 


Yaws, 757 
Yellow fever, 74T 

immunisation, 749 


ZoUlnger'EQUOD syndrome, 84 
Zona, 449 

Zoster encephalitis, 449 
tmiversaUs, 448 
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